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CHAPTER I 
¥TRODUCTION 
Statement of the problem. Rocks are everywhere! 
Children who are curious about their surroundings are 
often intensely interested in discovering and identify-
ing rocks and minerals. Everything which throws light 
on the history of the earth falls within the field of 
geology. The history of the atmosp~ere, and the history 
of the oceans are really parts of geology, since they are 
inherent parts of the earth. Rocks.furnish the data for 
unraveling the history of the earth, itself. The detailed 
study of the ~>rork now being done by weather, rivers, under-
ground water, waves and currents, atmospheric conditions, 
glaciers, temperature changes, gravity and all other forces 
~~d activities operating on the surface of the earth, has 
taught geologists how to interpret the rocks formed in ages 
long past. 
The purpose of this study is to provide reference 
materials on the most common kinds of rocks and minerals 
found in New· England. There is a noted scarcity of rock 
identification materials on an intermediate grade level. 
The reference materials, activities, tests and exer-
cises, and bibliography are intended as enrichment materials 
Boston University 
School of Education 
Library 
for gifted students in the fourth, fifth and sixth grade 
classrooms. 
Justific-ation of the nroblem. Through experience, 
it has been found that little has been developed for gifted 
students studying rocks and minerals in the intermediate 
gracles. 
This study has been devised to provide materials, 
for those with sup~rior intelligence, that will partially 
correlate with textbook series.most widely used in the 
intermediate grades. It is hoped that the enrichment 
materials vtill stimulate the gifted, who have a particular 
interest in science, to pursue the study of any number of 
the following: weather, rivers, underground water, waves 
and currents, atmospheric condi tiona., glaciers, temperature 
changes, gravity and any of the other forces and activities 
operating on the surface of the earth. Intensive study 
interprets rocks formed in ages long past in their relation-
ship to the epic of time and man. 
Scope of the problem. The purpose of this research 
is to construct a reference book for the gifted students in 
their study of rocks and minerals. Selections have been 
made to include the most common specimens found in New 
England. The intermediate grade level was chosen because 
the authors of this study are teachers of these grades. 
2 
The subject matter involved is that which is 
included in the popular textbook series, but expanded upon 
to become a reference book. This book may be used by the 
gifted students to extend the class core material; or, it 
may be used by those children who are interested and who 
have not been subjected to a core course in geology. The 
latter would be a team approach. This book may be used 
by the average student to a lesser degree or on a simpler 
level. 
Besides the reference materials, this study includes 
a list of suggested activities that could be undertaken to 
still further enrich the child in his study of rocks and 
minerals, a s·et of sample tests and exercises which may be 
used at the teacher 1 s discretion, and two bibliographies--
one for students and one for teachers. 
Limitations of the study. 
1. Definitions of giftedness deviate and fluctuate, 
even among the authorities in education. 
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2. There is disagreement, not only as to the numer-
ous methods used in identifying gifted students, 
but also in the reliability of these results. 
3. The Intelligence Quotient level for giftedness 
in this study will be 120, in order to inc.lude 
the more mentally alert in the classroom. 
This is somewhat lower than the generally 
accepted 130. 
4. There is no proof that enrichment of subject 
matter is the best 'lray to instruct the gifted. 
5. Science is not necessarily appealing to all 
gifted students. Furthermore, all facets of 
science do not hold equal appeal to all children. 
6. The materials gathered collectively in this 
reference book may not correspond to the 
ensuing classroom needs. 
7. The material as submitted here, has not yet 
been formally presented in any classroom. 
8. The exercises and activities are not inclusive, 
but only representative of.those possible for 
the gifted student in this area of science. 
9.· This material is prepared for children in grades 
:four, five and six. 
10. The illustrations presented here are not neces-
sarily the only forms in which the rock or 
mineral may be :found, but they do represent 
the more common varieties found in New 
England. 
Procedure of the study. Since there is a need for 
enriched science materials for gifted children, it was 
deemed wise to select a subject for this reference book that 
could be used simultaneously with the most popular textbook 
series on an intermediate grade level. Consequently, when 
a survey was made of these popular series in use in the New 
England area, it was found that some phase of rock study 
\'Tas presented during the intermediate grades. 
The next problem was to find .what rocks and minerals 
are known to New England. Reference material.s were scanned 
and a composite listing of the more common rocks. and miner-
als in this area was constructed. This list established 
the inclusiveness of the reference book. 
Using the New England rock and mineral listing, the 
stories were written on a :fifth grade vocabulary and 
sentence structure level. The basic core vocabulary was 
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selected from Dolch's :published list .• 1 Any additional 
words were placed in the glossar;>r. Along with the refer-
ences, each specimen was illustrated.. Workbook activities, 
and tests and exercises, for furthering enrichment were 
included to be used at the teacher's discretion after the 
study of rocks and minerals had been completed. 
lB. R. Buckingham, and Edward W. Dolch, A Combined 
Word List (Boston: Ginn and Company, l936J. 
5 
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CHAPTER II 
REVIEW OF LITERATURE 
Identification of the gifted. Identifying factors 
of the gifted child are numerous. Upon considering the 
utilization of mental superiority as the primary criterion 
for the selection of subjects in their experimental classes, 
Terman used 140 I .Q. as measured by the Stanford-Binet 
Test of Intelligence and Leta Hollingsworth used a 
Stanford-Binet I.Q,. of 130, along with emotional maturity, 
social adaptabili "ty and physicaJ. fitness. 1 
Gifted children are mentally more alert, thilik 
quicker, are more observing and see relationships more 
promptly. More good habits and fewer detrimental ones 
are exhibited. They display a greater facility in the 
use of language. More curiosity and, more energy is noted. 
They see the end from the beginning more promptly~ They 
have more appreciation of social responsibility.2 
1r~arian Scheiffle, The Gifted Child in .the Rep;ular 
Classroom ( Nevr York: Bureau of Publications-, -Teachers 
College, Columbia University, 1953) p. 1. 
2Henry H. Goddard, School Training of Gifted 
dhildren (Yoil..kers, New York: World Book Company, 1928) 
P• 35· 
f 
• In current thinking, giftedness is regarded as 
being more inclusive than just intellectual ac.tivi ty. 
Gifted children include those with special talents in 
science, mechanics, the arts and soc.ial relations, as well 
as those of' high general intelligence. Though superiority 
in these areas is shovrnthrough outstanding performance, 
it is not adequate evidence ofgiftedness. 
Creativity, or originality is the distinguishing 
characteristic of the \'fOrk and behavior of the truly 
gifted, and studies of geniuses in.music, art and 
mechanical invention reveal that outstanding creative 
achievement is almost invariably ac.Q.ompanied by a 
high level of intellectual ability.5 
Whether this combination of creative ability and 
high intelligence produce valuable things depends upon 
other elements that are not so easily identifiable. A 
strong inner drive is thought to exert a forceful influ-
ence toward maximum achievement.. For the produc.tion of 
creative work, the individual must be stimulat.ed, his 
urge to create nurtured and his gifts.developed. Effort 
also must be exerted to fulfill his obligations to 
4 
society 1 s welfare. 
Brandwein has offered some valuabl.e suggestions 
for identifying potential scientists among elementary 
3Scheiffle, QQ.· cit., p. 2. 4Ibid. 
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school children. He considers three factors as being 
significant in the development of future scientists: 
a Genetic Factor, A Predisposing Factor and an 
Activating Factor.5 
The Genetic Factor has its base in heredity. 
This encompasses general intelligence, numerical ability, 
verbal ability, adequate neuromuscular. control. (partic-
ularly of the hands) and adequate eye function. 6 
The Predisposing Factor has a primary base in 
psychological functions. Persistence is one of the 
distinguishing traits and consists of three attitudes: 
marked willingness to spend time, .beyond the ordinary 
schedule, in a given task; willingness to iii thstand any 
personal.discomfort; willingness to face failure, 
having the realization that patient work may lead to 
successful termination of the task at hand. Ques.ting, 
the other distinguishing trait, is. a notable dissatis-
faction with present explanations of the way the world 
works or the aspects of reality.. Thus, the questing 
5Paul F. Brandwein, The Gifted Student .as Future 
Scientist (New York: Harcourt, Brace and Company, 1955) 
p. 11 • 
6 Ibid., PP• 9 and.22. 
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mind may ask: 
What Do We Know? 
How Do We Know What We Know? 
How Well Do We. Know What We Know?7 
The activating Factor is based on the opportunities 
offered in school for advanced training and contact \•lith 
an inspirational teacher who utilizes his special skills. 8 
All these factors constitute a l'rorking hypothesis 
on high level ability in science; no one of these factors 
is sufficient in itself. 
Brandwein favors the expression ;;high level ability 
in science" in lieu of "science talent" when talking about 
these students. The word '1talentedii is associated with 
0 
rather specific talents as music and painting. 7 A notion 
exists that the core of these talents is to some extent 
hereditary. It may be that high level ability in science 
is in the nature of a "talent" similar to these, that is, 
partly hereditary in nature. In any case, it seems best 
not to use a term 1<rhich has so many connotations. 
Abilities and qualities of future contributors to 
science may be observed in the grades. 
The younger pupil who has a flair for mathematics, 
who develops apparatus and engages in experimentation 
at home, who reads many biographies about scientists, 
and who turns frequently to scientifi.c presentations 
in various printed sources, will .thus reveal the 
1Ibid., pp. 9-ll. 8Ibid., P• ll. 
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charaetertatics necess.ary for .future outstanding 
endeavor .• 
Objective methods for identifying genuine scientific 
ability during the childhood years are for the. most part 
def'icient, Children at this time. are so occupied in 
acquiring knowledge of the tool subjects.as reading, 
vrriting and arithmetic, that evidence of scientific 
ability may be overlook.ed. A number of tests of mechanical 
aptitude may be used as early as the fifth or sixth grade, 
but none of thes.e has been validated in terms of later 
achievement in such fields as engineering or the physical 
sciences. 11. 
With the. advent of. the high school years, profi-
.ciency in science.andmathematics.becomes.distinct. from 
general intelligence and.the results of circumstantial 
and temporary interests, enabling those endowed to be 
identified. The earlier signs of ability may not yet 
be recognized or may not have emerged.until a certain 
level of familiarity with facts and tools .. has been gained. 
Effective .search for scientific ability is confined for 
lONelson B. Henry ( ed.), Education of the Gifted 
(Chicago: The University of Chicago Press, 1958) :p. 52 . 
. 1 1 . . . 
·Florence L. Goodenough, Excentional Children 
(New York: Appleton-Century-Crofts, Inc., 1958) p. 170. 
the most part to the high schools and junior colleges.12 
Curriculum for the Gifted. The supply of a great 
number of future scientists for our greatly increased needs 
depends upon the efforts at the school level. Youngsters 
who like school science and are successful in it, tend to 
make science a life's work. The number of scientists in 
supply for future scientific operations is .related signifi-
cantly to the number involved in school science. 13 
Science is an influential factor in world unity. 
It has a vital significance for every child and youth, 
as a part of his living and as a field of technical 
knowledge, as well. New ways of thinking, .learning how 
to discover facts and using knovrledge in making new discov-
eries are provided through the study of science. The 
Harvard Committee Report entitled General Education.in § 
Free Society, proposed that t4e study of the physical world 
should be one of three basic areas in general education.14 
(New 
At an early age, children can begin developing 
12Goodenough, ~· cit., p. 170. 
13Brandwein, QQ• cit., p. 26. 
14Gertrude Hildreth, Child Growth Through Education 
York: The Ronald Press Company, 1948) p. 156. 
11·~. 
-- ------------~ 
scientific attitudes and habits of thinking that will 
serve them all their lives. 
These include: the desire to ascertain the truth, 
the habit of suspending judgement until evidence is 
obtained, willingness to alter one's point of view 
in the light of new findings, q_uestioning the authen-
ticity of statements heard or read, distinguishing 
between faQt and opinion, and gaining habits of exact 
thinking • 1 ~ 
Reports have indicated that one-fourth of our 
eighteen-year old yo~ths had an intelligence q_uotient 
of 110 or above, but of this group, sixty per cent did 
not enter c~llege; twenty per cent did not complete high 
school. Of the forty per cent t.hat entered college, only 
about one-half were graduated.1 6 
Concern is being shown by educators and scientists 
over the possibility that sometime in the future, the 
United States may have too fevr capable scientists and 
scholars to compete successfully with the leaders of 
other countries. 
Fe1·r areas of the curriculum arouse and stimulate 
enthusiasm in children as does science in the elementary 
school. This broad appeal is due to the freeing of 
stereotyped subject matter in elementary school science. 
15Ibid. 16Henry, QQ• cit., p. 51. 
12 
• 
Because of this, teachers and children are able to.plan 
experiences creatively. 
Natural phases of life hold strong appeal to the 
curiosity of children. 'fhis curiosity is bright, eager 
and unspoiled. It is ready to be channeled into building 
a desirable way of thinking and acting, and the cr.eating 
of scientific attitudes in these children. 17 
"Science may be defined as man's .attempt to explore, 
to interpret and to operate with the materials and forces 
of the universe that surrounds him. 1118 Craig elaborates 
upon this by stating that the individual, whether child 
or adult, at.tempts from birth to death to orient him-
self to the forces of his environment.19 
Science is man's attempt to interpret the universe 
while a child interprets his world. The use of the word 
"interpre.tation'' is pre:terred to that o:t explanation 
or u_~derstand1ng as neither children nor ·science have 
1'7Harold G. Shane, and E. T. McS11rain, Evaluation 
and the Elementary Curriculum (New York.: Henry Halt and 
Company, 1951_) P• 232· 
18Gerald Craig, Science for the Elementary School 
Teacher (Boston: D. c. Heath and Company, 1958) p. 2. 
19Ibid • 
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final explanations or understanding of the happenings 
in the -aniverse. Sensory· capacities and intelligence are 
used by children in the int.erpretation, growth and 
development of scientific attitudes. 20 
Inescapable evidence reveals that the intellectual 
content of s cienc.e holds absorbing interest for boys and 
girls. Children cram their pockets with specimens or 
show off their collections o:f snails, rocks or other 
prized possessions. Children bring to the classroom 
their vital curiosity and concern about animals, plants, 
electricity, machines, earth and rocks leading to the 
21 development of a satisfying science curriculum. 
Bright children o:f today are likely to include a 
sci.ence among their hobbies and to choose a. vocation 
related to science• In this scientific age, bright 
children are early aware of the respect and rewards of 
a scientific profession. They take satisfaction in being 
better able to cope with science than their old-fashioned 
.parents. ' There are many fascinating science books written 
for children that play a big part in starting a child 
2Urbid. 
2 1Al vina Burrows, Teaching . ChtBldren in the Middle 
Grades (Boston: D. c. Beath and. Company, 1958) p. 115. 
14 
on experiments.22 
In school, teachers will note differences in the 
responses of. children and should not attempt to make 
the children's reactions identical. The interest in 
physical and biological phenomena by some childr.en can 
be useful in the exercise of leadership in science 
activities, as others will display little or no leadership. 
Utilizing the natural leadership in the class improves 
creative class discussions and planning, performing of 
original experiments and interpreting content in reading 
material. A teacher, while encouraging superior children 
to pursue their special interests, realizes that every 
member of the class does not have scientific.interests. 
There will be individual differences because of varied 
hereditary and environmental backgrounds.23 
Sharing their knowledge and skills with others in 
a cooperative fashion may aid the child vri th special 
abilities in science to recognize merits in others. 
Undemocratic behavior may be fostered in the superior 
child by over-catering. All children in an elementary 
school are equally important regardless of their future 
22Norma E. Cutts, and Nicholas Moseley, Bright 
Children; A guide for Parents (New York: G. P. Putman's 
Sons, 1953) p.lJ6. 
23craig, Q£• cit., p. 8. 
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positions in society. The chil who expresses himself 
infrequently may be doing the moist profound thinking and 
so should be encouraged to sharJ his thinking with others.24 
There is a variation in Jhe amount of time children 
can concentrate on activities rJlated to scienc.e as inves-
tigating, experi em en ting , dis cu1 e ing, developing explana-
tions and reading for information. Instead of attempting 
to level off a group, individua± differences should be 
considered and children encoura~ed to participate in the 
I type of activity that seems to 8e beneficial to them. 
There should also be included slme teaching-learning 
I 
activities that are common to all the children in a class. 
Encouragement should be given ti the capable individuals 
I to work on their own enterprises .. and .. then report back to 
the entire group.25 
Suggestions and proposals of the children may be 
employed to make instruction m+e vivid and to relate 
experience to meanings. Proposals may provide oppor-
tunities to care for individualldifferences, as problems 
stemming from them allow creati e work to be done by 
the child moving at an accelera ed pace.in science with-
24craig, QQ· cit. P• 9· 25Ibid. 
16 
out interfering with the science activities of the entire 
group. 2 6 
Science in the elementar school must be designed 
for all boys and girls. Not on~y are the future scientists 
o< our country in our achools t+ay, but also, the layman 
(each person is a layman outside his field of special-
ization). The task of science Jnstruction encompasses 
.. I 
more than discovering children of exceptional. ability 
in science and starting them on their way to becoming 
scientists. Education of all children for their o1rn. and 
I 
society's benefit is its main function and supercedes 
. I 
involving concern for the welfali'e or.future of science 
. I 
itself. Science must be fit into an elementary education 
I program instead of children bei~ made to fit into a 
program of science. It should ~e integrated into the 
I 
whole program of childhood education, rather than thinking 
of science as a.separate progra~. Specialists in elemen-
tary science should be aware attall times that the 
elementary school is dedicated.
1
o the preservation and 
development of democracy and not. merely to the preservation 
and development of science.27 
26craig, op. cit., p. 10. 27Ibid. p. 35. 
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Preserving and improviTl-8 remocracies must depend 
upon a sounder basis than that otf educati-n.c- future 
- I ~~ 
scientists. An intelligent and [esourceful population 
is needed both in times of peace and war. In order to 
have a free nation, it is not e ough that scientists 
make discoveries in laboratories, as there are decisions 
to be made. Life in the community must continue as the 
standards and progress of indus. ry and agriculture work 
toward improving their operatioj, In fact, behavior in 
every walk .of life should reflecl/t courag~, creativity 
and responsibility in dealing w:iJth the resources of a 
I 
country. The combined 'irisdom ol its people determines the 
strength of a nation. Developing science in a way that is 
in keeping with the purposes of the elementary school will 
promote the integration of tomo,row's scientists into a 
population 'iThich is in accordance with the attitudes and 
content of science in a democrady. 28 
I Craig emphasizes that democracy can be most benefi-
1 
cial by having its future scientists and layman in the 
. I 
same classroom in the elementary, school.. Children who 
are to be the future scientists should come through the 
18 
experiences of an elementary s.chool, the same as the children 
28Ibid. pp. 38-39. 
who will pursue other vocations. 
It is most important in a .de·mocracy that science 
be the product of' the democracy and be used as a 
tool of' its people. Science has. great potentialities 
f'or both good and evil.. .Any tool as vi tal as science 
must be in the ultimate control of all the people.29 
The power present in the lmowledge of science 
must be controlled and kept in the hands of the people 
living in a democracy. For this reason, science should 
be fundamental in the education of boys. and girls, 
fostering intelligent citizens who make. decis1ons neces-
sary to manage a democracy that uses science as one of 
its tools.30 
It 1s possible for children with exceptional 
abilities in science to.be given opportunities for 
leadership and creat1ve activities in the classroom and 
community vri thout being separated from those who are 
less gifted along these lines·. Unnecessary di.fficul ty 
has arisen f'or some scientists in communicating their 
ideas to those who are not specialists in their fields. 
This communication can be developed in ch1ldren with 
special abilities through interaction with fellow 
classmates in discussions, writing, art and dramatics. 
Therefore, separating the more gifted from the rest of 
29Ibid. p. 39. 
the children is unjustified when regarding science 
education as a means of developing future scientists 
for a democracy.31 
The Gifted Child and His Future. Without a doubt, 
hundreds of thousands of young people might find a future 
with the development of studies in sci.ence.. A well-rounded 
foundational education is highly important for all students 
of superior ability. Intellectual superiority does. not 
necessarily indicate that a career in scienc_e is desired. 
A person of high intellectual ability holds.a personal 
investment vrhich he owes as. a responsibility to socie.ty. 
Educational procedures should .include not only a fevT but 
20 
the hundreds of thousands whose, mental abilities make possi-
ble successful productive careers in science or other worthy 
endeavors. Education must strive to teach and guide all to 
develop their inherent capacities. The most gifted have a 
need for the guidance.of far-reaching ideals, the quality 
of intelligent industriousness and a sense of effective 
responsibility.32 
In.many instances there is.a tendency to recruit 
31Ibid. p. 39-40. 
32Nelson B. Henry (ed.), Science Education in 
American Schools, Forty-sixth Yearbook of the National 
Society for the Study of Education, (Chicago: The 
University of Chicago Press, 1947) p. 226. 
the abler youth into the areas of greatest economic 
demand. These presently are research in science, 
mathematics and school teaching. As long as there are 
visible and uncomfortable shortages in the supply of 
trained manpovrer this tendency is inevitable. Havighurst 
does not believe in explicitly encouraging young people 
to enter the shortage areas in preference to other areas 
of great social value, as the agencies which are short 
21 
of trained man-power can be their m-rn recruiting agents.33 
Yet, the fact must not be overlooked that these 
shortages pose a twofold threat to our way of life. 
We are not only dependent on science for feeding our 
population, but for maintaining health and developing 
industry. If we are to I'Tin the conflict between 
democracy and communism, we need great numbers of highly 
trained professional people and technicians, not only for 
defense, but also to serve backward nations of the.world, 
inclining them toward an objective viewpoint regarding 
economic systems. 
Two special target groups. demand the special 
attention of educators. The first is a large group.of 
33Henry, 211.• cit. p. 10. 
economically underpriviledged but able boys and girls, 
'liho stand a good chance of going underdeveloped unless 
they are stimulated and aided to get more education of 
.. 
good quality. The second special group is an able but 
contented middle-class cluster who are willing to go 
through life without putting forth much effort. Because 
life will be fairly ee,.sj to these people, they will be 
tempted to coast along its highway and may become alert 
and shrewd loafers. When this occurs, they have lost 
or threatened their possible futures according to the 
society that has failed to.develop some of its richest 
minds. The really able members of these groups should 
be discovered and stimulated to make. the most of their 
talents.34 
It is impossible in our advanced technological 
society to be a successful physician, engineer, economist 
or psychologist unless one has a thorough grounding in 
the basic sciences of man and nature. Mathematics is the 
basis of science and statistics is also an indispensable 
tool in this essential field. In recent decades the data 
in the social and natural sciences has greatly multiplied. 
34Ibid. 
Specialization is necessary to even par.tially master 
contemporary kno1trledge. This specialization, reaching 
for new boundaries, must be built on broad fou_YJ.dations. 
The implications are clear that the study of mathematics 
and the basic sciences must be extensive and must start 
early as later college and post-college years will be 
needed for professional training and other kinds of 
specialized work.35 
Teachers should.aim to help gifted children 
develop their abilities in ways which satisfy them and 
encourage.them to enter occupations which contribute to 
social welfar.e. Interest and further study in science 
can be encouraged f'or unusually capable boys and girls. 
However, all occupations can benefit from able people.36 
At present, there is a great scienc.e movement for 
youth in America. In states and cities throughout our 
coU-YJ.try participation in science clubs is encouraged by 
scientific organizations, educational institutions, 
industries and newspapers. Science fairs, sponsored by 
23 
35National Education Association, Education of.the 
Gifted, A Report Prepared by the Educational Policies ---
Commission (Washington, D. c.: National Education 
Association of the United States, 1950) p. 8. 
36Henry, loc. cit. 
- -------~- ~ --
newspapers and school systems, are held in scores of' cities 
and culminate "l'rith the National Science Fair. The impor-
tance and appeal of' science to students and. to the public 
is dramatized in this movement.37 
Past. experience has shown. that the scientist of' the 
future may be found in large or small cities, in.crowded 
areas or on farms. 
Good schools ~~d inspiring teachers. develop latent 
abilities, but .in the.great.stream of' humanity the 
ability to t~~nk, to perform, and to discover is widely 
distributed. 
It remains society's responsibility not only to f'ind 
potential s·cientists but to f'acili.tate their development. 
These capable ones may then help to continuously remake 
the world and promote the 1·relf'are and happiness of' orrcoming 
generations. 
_. 
3iPaul' Witty ( ed.), The Gifted Child (Boston: 
D. C. Heath and Company, .1951) p. 241. 
38Ibid. p. 242. 
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CHAPTER III 
REFERENCE MATERIALS 
~~~- ----------
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ROCKS AND MI~mRALS 
The earth's crust, which is the outer part of the 
earth, is made of rocks. Rocks are the important building 
materials of vrhich the earth is made. 
These rocks contain minerals which are the single 
materials that. go to. make up the rocks.. They are chemical 
substanc.es found naturally in the earth-. Rocks. are groups 
·of minerals, e~T.her several. min,erals grouped. together, as 
are ~ica, quartz a?-d feldspar to make granite, or large 
quanti ties of. a single mineral, .like ·quartz grains to 
make sandstone. 
Rocks are classified according to their origin, into 
three main groups, igneous, sedimentary and metamorphic. 
The igneous rocks are those. which have been made solid 
from a hot molten magma, like granite. Sedimentary rocks 
are those which represent deposits of grains by such agents 
as water and wind. Metamorphic rocks vere first either 
igneous or sedimentary but have been changed by the actions 
of heat, pressure and water. 
Minerals are made during the cooling of the magma. 
Magma contains many diff'erent substanc.es, yet magma that 
is alike vrill.make different minerals when it.becomessolid 
under different conditions. Pegmatite is an igneous rock 
in which 1-re find many different kinds of minerals, as. shown 
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in the list of rocks and minerals. 
The following list is made·up of the most common 
rocks and minerals found in the New England area. They 
are certainly not the only ones to .be found but they are 
the ones most likely to be found.by "Rock Hounds. 11 On the 
pages following the list.are stories, activities and exer-
cises to help explain the earth's surface and its rocks 
and minerals. 
ROCKS AND MINERALS OF HEW ENGLAND 
IGNEOUS: Iron 
Hematite 
Magnetite 
Limonite 
Siderite 
Pyrite 
Marcasite 
Pyroxenes 
Augite 
Diopside 
.Spodumene 
Amphiboles · 
Hornblende 
Tremolite 
Actinolite 
FeJ_dspar 
Quartz 
Flint 
Jasper 
Chalcedony 
Agate 
Diatomaceous Earth 
Granite 
Mica 
Biotite 
Muscovite 
Lepidolite 
Phlogopite 
P.egmatites 
Garnet 
Beryl 
Fluorite 
Tourmaline 
Uraninite 
Molybdenite 
Galena 
Graphite 
2.7 
SEDIMENTARY: Limestone 
Shale 
Conglomerate. 
Peat 
Sandstone 
Gravel 
METAMORPHIC: F'.larble 
Schists 
Gneiss 
Slate 
Talc 
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COLOR 
Color in minerals is either due to natural color 
or to tinting by the impurities in it. In metallic 
minerals, the color does not vary. In quartz, fluorite, 
agate, garnet, tourmaline and others the impurities 
cause the color to vary greatly. Although .color is 
important, it must be used .caref'ul.ly when identifying 
minerals. A freshly broken surface. should-be used for 
color because tarnish may cover the mineral. 
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STREAK 
Streak is the color of the powder of the mineral. 
It is best seen when the mineral.is rubbed against a streak 
plate of unglazed porcelain. The .back of a tile is good for 
this. The broken edge of a china plate or cup may be used 
but is not so easy to handle. 
Most minerals lose· their color entirely when they are 
finely crushed. Some show a pale color like the whole 
mineral, but lighter. A few mineral powders give a fairly 
bright color which may even be different from the original 
mineral. The streak should be noted because it is a 
dependable vmy to help identify a mineral. 
HAHDNESS 
A century ago a French mineralogist named Friedrich 
Mohs set up a hardness scale which is in use today. Mohs' 
scale is as follows: 
l. Talc 6. Orthoclase, Feldspar 
2. Gypsum 7· Quartz 
3. Calcite 8. Topaz 
4. Fluorite 9. Corundum 
5· Apatite lO. Diamond 
Remember these ten by using the odd sentence ''The 
Girls Can Flirt And Other Queer Things Can Do." 
Any mineral can scratch all thos.e beneath it in the 
scale and in turn will be scratched by those above it. Two 
minerals of the same hardness will scratch each other. 
Familiar objects can also be used to make a quick test. 
They are: 
2-ft Fingernail 
3 Copper coin 
5-ft Knife blade, windovr glass 
6-ft Steel fire. 
Minerals under 2} will leave a mark on paper. Those 
under 5-ft can be scratched by a knife. Those over 5} will 
scratch glass. 
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CLEAVAGE 
Cleavage is the way some minerals break in definite 
directions along smooth surfaces. The cleavage is due to 
the pattern or atoms in regular layers. Cleavage is 
inside the crystal; crystal races are on the outside. 
Mica can be cleaved in one direction; feldspar in two; 
galena in three; fluorite in four; and sphalerite in six. 
The degrees of perfection can be poor, fair, good, 
perfect ~~d eminent, as in the micas. 
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FRACTURE 
Fracture is a manner of breaking that does not make 
smooth planes like cleavage. The kind of fracture depends 
upon vrhat the new surface looks. like. \'Then it has a 
curved or shell.-like fracture, it is called conchoidal. 
Quartz and chipped. glas.s are exampl.es. 
Native metals as copper and silver have a hackly 
fracture, which gives a jagged surface uncomfortable to 
touch. Other kinds of fracture are called simply ~­
uneven, earthy and ordinary words Which describe what 
they look like. 
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LUSTER 
The luster of a mineral is its appearance when 
light strike.s the surface. It is an important way to 
identify many minerals. There are t'tlO ty.pes of luster. 
1-fetallic is the luster o-f mo-st metals as pyrite, galena 
and silver. 1-Iinerals having .this. luster are opaque, which 
means light cannot be seen through them.. Non-metallic is 
the luster of mineral.s .. which. are more transpar~nt or clear 
on their thin edges, and. most of ltThich are light-colored. 
The common non-metallic lusters are: 
vitreous (glassy) 
-
quartz, topaz 
resinous ( 'I'Taxy) 
-
sphale.:ri te 
greasy (oily) 
- nephe.li te 
pearly (like a pearl) 
-
talc, mica 
silky (stringy) 
-
asbestos 
dull (no .shine) 
-
clay 
adamantine (sparkling) 
-
diamond 
8 4-
CRYSTALS 
Crystals, which are important in identifying 
minerals, are so magnificent in their beauty and sameness 
of shape, it is sometimes hard to believe they are natural. 
They are formed in liquids .as they cool. or evaporate and 
can no longer hold the minerals in solution. Crystals 
start around a center and build up molecule by molecule in 
an orderly arrangement. The crystamwill grow.perfectly 
on all sides if they are free., but if crystals .are gro'ifing 
side by side, they 1vill interfere with each other and only 
the free faces will go on growing in an orderly way. 
Twinned crystals are crystals growing at angles to each 
other. There are six systems of crystals. 
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ACID TEST 
When acid is dropped on a mineral, bubbling shows 
it to be a carbonate mineral. The "bubbles formed are 
carbon dioxide gas being freed by the acid. A few of the 
minerals that will act this way are limestone, marble, 
calcite and some igneous and sedimentary rocks that have 
some carbonate minerals in them. Diluted hydrochloric 
acid or vinegar are most often used. It should be handled 
carefully and only a drop or two should be taken out of 
the bottle at a time. This acid that dissolves minerals 
will eat a hole in cloth if spilled and should be washed 
right away vrith ammonia to stop its action. 
OTHER TESTS 
Specific gravity is the weight of a mineral 
compared with the same amount of water. 
Tests to be performed in the laboratory are the 
fuse, blowpipe. bead, flame ~~d tube tests. 
Some minerals as quartz and tourmaline have electric-
al properties. 
Other minerals are attracted by magnets. 
When some minerals are near invis.:i..ble ultraviolet 
light, they give off light rays in color and are called 
fluorescent. If the ultraviolet light is cut off and the 
mineral still gives off light, it is called phosphorescent. 
Some minerals acting this vray are fluorite, uranium and 
calcite. 
A Geiger counter tells when radio-active minerals as 
uraninite and pitchblende are present. 
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IRON 
Iron is an essential part of over 300 minerals. 
Many more minerals and rocks contain iron as an impurity. 
It is present in all igneous rocks and secondarily. in 
the sedimentary and metamorphic rocks. Iron in its 
many forms are amoD~ the most numerous and important 
of the colors in nature's paintbox. Limonite gives 
the browns which color the soil and so many of the rocks. 
Hematite gives the red color to other rocks. Nagnetite 
often colors igneous rocks black. The chlorophyll which 
gives the green color to plants is a kind o.f iron as is 
the hemoglobin which gives the red color to our own blood. 
Limonite looks like rust and is yellow-brown to 
black in color. Its hardnes.s is 5 to 5t, and it has a 
metallic to dull luster. It streaks yellowish brown. 
Its cleavage is good and it fizzes when it is given the 
acid test. Limonite was made vihen water from snow or 
rain combined with other iron minerals. Never in 
crystals, it forms layers, masses and cave deposits that 
look like brown icicles. It often settles on the bottoms 
of swamps, which explains its common name of ;;bog ore.~< 
Yellow ochre is a mixture of limonite and soft, earthy 
clay. 
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Hematite is red to black in color i'fi th a. metallic 
to dull luster. It may be soft like clay or hard enough 
to scratch a knife bl~de, for its hardness ranges from 
1 to 6. Its streak is red, and it f'izze.s in hot hydro-
chloric acid. It occurs in several 1·orms. Many are 
brick red in color, and often soft and earthy. Some 
appear as tiny red balls or pellets cemented together. 
Other rorms are harder, darker, and. are found in sniooth, 
odd-shaped masses. Under some conditions, it is in the 
form of black metallic crystals. Specular hematite may 
look like flecks of' mica. \'iar paint., made of hematite 
was used by the Indians to .paint their bodies. '1ochre red.;; 
Magnetite, or magnetic iron ore, is a hard black 
mineral (5t to l)t) with a black streak. It is brittle, 
and it is usually opaque. It may have a metallic luster. 
:M.agneti te is held or is strongly attracted by m&,gnets. 
l~gnetite is usually found in rocks that have been heated, 
squeezed and change.d. It is believed that this mineral 
comes from deep inside the earth. Although.it is an 
important ore of iron, it is extremely di!"ficult to 
mine. 
Siderite, or spathic iron, is gray-brown in color, 
although it may be glassy or translucent vrhen it is pure. 
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It is generally found in beds where it is mixed wi.th clay 
or even coal. It has good cleavage, and it fizzes in 
warm acid. 
Iron pyrite, or fool~s gold, as. it is often called, 
has a hardness of 6 to 6t· It is brassy in color 1·ri th 
a metallic luster. Pyrite is opaque, and it streaks 
a greenish-black. It is the commonest of all the iron 
minerals, and its cubes, scales or grains are found.in 
all kinds of rocks. Its cleavage is good and it does not 
fizz in acid. Because of its color, pyrite has often 
led people to think it was gold, thus giving it the 
name ';fool 1 s gold. ii When it is struck with steel, pyrite 
produces a spark vrhich may be kindled into a fire. 
Pyrite is scarcely used as an ore for iron as it 
contains sulphur; however, it is us.ed in the manufacture 
of sulphuric acid, 1·rhich is important to industry. 
Marcasite looks much like pyrite, but. it is paler 
in color. It comes in balls and interestingly twinned 
or spear-headed crystals. It is often found in limestone 
and shale. It breaks easily after it has been exposed 
to air. Marcasite has a metallic luster, and its streak 
is nearly black. Its cleavage is good, and it does not 
fizz in acid. 
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IRON FAMILY 
LIMONITE HEMATITE MAGNETITE 
SIDERITE PYRITE MARCASITE 
42 
PYROXENE 
Pyroxene is one of' the most important groups of 
minerals found in many rocks formed at high temperatures. 
They form short, stout, eight-sided crystals showing good 
cleavage in two directions. They have a glassy, non-
metallic luster and their streak is white to a grayish-green. 
The hardness is from 5 to 6. It does not fizz in acid. 
Among the variet~es of pyroxene.found in New 
England, the following are the most common: 
Diopside is white to green, gray and brown in color, 
vri th a hardness of 5t· It is. found in marble and limestone. 
Slightly green gem stones may be cut from it when the 
crystals are transparent. 
Augite is dark· green to. black, also vri th a hardness 
of 5t· It is found in nearly all basic igneous rock, 
lavas, and it is common in metamorphic rocks. 
Suodumene is light, yellowish, vrhi te or pink and 
looks like feldspar. It forms long crystal.s. in pegmatite 
granite, which is very coarse. 
7 and it has a glassy luste1~. 
Its hardness is from 6 to 
Its streak is white, and 
it does not fizz in acid. Spodumene has good cleavage. 
Spodumene is an ore of lithium, a very light metal. The 
pink or bright green varieties of spodumene make 
handsome gems. 
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PYROXENE FAMILY 
DIOPSIDE 
AUGITE 
SPODU:M:ENE 
.AMPHIBOLES 
Amphiboles are a group of minerals with long 
slender c"rystals. They are six-sided and they have t;.ro 
perfect cleavages. They have a glassy luster, and they 
leave a white streak. Amphiboles do not fizz in acid. 
Their hardness ranges from 5 to 6. 
Among the varieties of amphiboles found in 
New England the followi~ are the most common: 
Tremolite occurs in long crystals or in fibrous 
masses. It occurs especially i'fhere limestone.s have been 
·changed by metamorphism. Sometimes thes.e crystals grow 
side by side in a fibrous mass that can be pulled apart 
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by the fingers. This. is called asbestos. Its color is gray. 
Actinolite is bright gre~n or grayish-green in . 
color. It occurs in radiating crystals or in fibrous 
masses. Except for its color, this mineral is very much 
like tremolite; the difference is due to a small amount 
of iron in actinolite. 
comes in grains, masses and crystals of 
different sizes. Its color may be black, dark green or 
dark brown. It is often found in granites, gneisses 
and schists. 
When these amphiboles are compact, they form a gem 
called nephrite, which is a real jade. 
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AMPHIBOLE FMHLY 
TRID-iOLITE 
ACTINOLITE 
HORNBLENDE 
FELDSPAR 
The feldspar minerals are about :tive times as 
common as quartz, making up three-fifths of the earth's 
crust. They are the first of the rock forming minerals. 
They are found in nearly all igneous rocks, especially 
granites. All feldspars have a hardness of 6; they 
show good cleavage and they do not fizz. in acid. Their 
streak is always white or colorless, and their luster is 
smooth, glassy or pearly. Their color is often white or 
a pale shade of pink, yello~>T or gray. A darker color 
like green or brown may be found. There are five groups 
of feldspar which are divided according to their crystals 
or chemical make-up. Feldspars are widely used in the 
pottery industry to make glazes and enamels. 
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QUARTZ 
Quartz, or silica, next to feldspar is the most 
abundant material of the earth. It has a glassy luster, 
and it leaves a white mark or scratch on a streak plate. 
Its hardness is 7; only rare minerals such as topaz, 
corundum and diamond are harder than quartz. 
Quartz::often forms six-sided crystals, and it is 
colorless or white when it is pure, although tinted 
kinds are common. Since it has poor cleavage, it does 
not shmv a flat surface when it is broken. It does not 
even fizz in stro11g acid. 
Its many uses vary from fortune-tellers' spheres 
to electronics and jewelry. Quartz is not only widely 
used in the making of sandpaper, but also in the manu-
facture of lenses for microscopes. It is widely used 
in the manufacture of glass. 
Among the numerous varieties of quartz found in 
New .England the following are the most common: 
Chalcedony has a waxy luster and it leaves 
a white scratch on a streak plate. Its cleavage is 
poor. Its hardness is 7, and its color may be brown, 
green, gray, black or white. It does not fizz in acid. 
When it is broken its edges are sharp. Chalcedony's 
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chief uses are for jewelry and ornaments. 
When chalcedony is a clear red color, it is knovm. 
as carnelian. 
Impure chalcedony, when colored red or bro'ITn is 
generally called jasper. 
A very dull bro'lffi or black chalcedony is flint. 
Early men made us~ of the sharp edged flint produced when 
it was broken. These primitive people made arrowheads, 
knives, and hammers of flint. Many o:f these implements 
are f'ound today where Indians are known to have lived. 
The most colorful kind of chalcedony is.agate. 
Its colors vary :from yellow togreen, red, brown, blue, 
black and gray. These colors may be fotu1d in bands or 
in an irregular pattern. 
Diatomite is formed by microseopic water plants 
called diatoms. This diatomaceous earth, as it is called, 
is produced from the silica o:f these tiny diatoms. This 
gray to white colored earth is a powdery substance with 
a gritty touch. This fine-grained earth has a hardl1ess 
of six for each grain i:l;l quartz. It is us ea. in the 
manufacture of cleaning and polishing products, such as 
tooth paste and household cleansers. When these tiny 
diatoms come together and become hard, the mineral is 
called tripolite. 
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QUARTZ F A..~ILY 
JASPER CARNELIAN CHALCEDONY 
QUARTZ 
FLINT AGATE TRIPOLITE 
GRk'\TITE 
Granite is the most common igneous rock. Slow 
cooling of the magma produced large crystals of minerals 
which can be seen without a microscope. It is made up 
of quartz, feldspar and mica or hornblende, and sometimes 
both. Granites differ in appearance because of the size 
and color of its crystals. It may range in color from 
white, red, pink, brown, green or gray to almost black. 
If the rock cooled very slowly, a coarse granite 
called pegmatite resulted. Pegmatite is of ten a source 
of g ems and other minerals. 
The f ine grained gr anite is preferred for building. 
It is used wherever great strength is required for 
building s and bridges. Monuments and gravestones are 
also made of g r anite. Granite cuts eas ily, takes a 
high polish and is not quickly worn away by wind and 
'\'Tea ther. 
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!.UCA 
Everyone is familiar with the thin plates or scales 
of mica which glisten in granite, schists, shales and 
sandstones. With your finger-nail you can peel mica 
off in paper-thin sheets that bend easily and snap back 
if they are not broken. Such sheets of larger crystals 
are called tibooks. 11 The hardness of mica is between 
2 and 3. The luster is glassy, or pearly for it sometimes 
gleams in the dark. Its streak is >·rhi te, and it does 
not fizz when given the acid test. Strike a sharp blow 
on a sheet of mica. A perfect six-rayed star-shaped mark 
or fracture will result, indicating that the sheet is a 
section of a six-sided crystal. 
The most com_rn.on mica is muscovite, which is 
colorless light gray, pale green or light brovm. It is 
often used as isinglass rtwindows 11 of furnaces and oil 
heaters. This mineral offers great resistance to electric 
currents and is used as insulation. Finely ground, it 
is used as artificial snow. 
Biotite is dark brown or black and sometimes green. 
It is found in granite, gneiss and schist. 
Phlogopite is pale or yellowish brovm and can 
stand higher temperatures than muscovite. This mica 
Boston University 
School of Education 
LibrarY. 
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often shows a star vrhen a light is viewed through it. 
A lavender or pinl{ mica appearing in small scales 
is lepidolite. It is used in the manufacture of glass, 
enamel, table tops, store fronts and jewelry. 
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MICA FAMILY 
MUSCOVITE ?HLOGOPITE 
BIOTI'rE . LEPIDOLITE 
PEGMATITE 
In gran1 te, there are of'ten veins 'I'Thich probably 
resulted f'rom the shrinkage of' the cooling granite, 
and they are f'illed with a dif'f'erent and usually coarser 
granite known as pegmatite. 
inch to many f'eet in length. 
Its crystals may be f'rom an 
Pegmatites are not only 
mined f'or their mica and feldspar, but f'or m~~y accessory 
minerals or gems. The following are.some of' the more 
common accessory gems f'ound in Ne'l'r England pegmati tea: 
Beryl is a hard (7t to 8) mineral of' six sides 
which is f'ound in granites, gneisses and mica schists. 
It streaks \>Thite and it has a glassy luster. It does 
f'izz in acid, and 1 ts cleavage is poor. Iliost beryls come 
in yellow or a tint of' green, re.rely pink. When bluish-
green, it is called aquamarine. Clear, perf'ect crystals 
are emeralds. Bright yello\'r ones are p.;olden beryl. Pink 
crystals are morganite. Many of these crystals are smaller 
than a lead pencil, but others are 8 to 9 f'eet long and 
3 f'eet thick. Gi~~t ones weighing 18 and ·25 tons have 
been found in Graf'ton, New Hampshire. Aquamarine crystals 
are of'ten several hundred pounds in weight. 
Crushed beryl is used in electrical insulators as 
in spark plugs. Its light weight makes it usef'ul as 
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an alloy in metals. Atomic research makes use of beryl. 
Fluorite is one of the most. beautiful minerals. 
Some of the crystal cubes are very large and the. colors 
are very striking. They come in violet, blue, green, 
j 
yello•tr, colorless brown or ·pink. Fluorite is found in J 
igneous and metamorphic rocks. It has a glassy lus.ter, 
white streak and a hardness of· 4.. Its cleavage is good, 
and it fizzes when given the acid test. Many kinds of 
fluorite will become fluorescent under the ultraviolet 
-
light. The red and green fluorite becomes. phosphores.cent 
when it is heated over 212 degrees, as on a hotplate. or 
over a flame. Fluorite should be put near a light and 
then taken into the dark. Be careful, when heated, ~hey 
may fly to pieces. 
Fluorite is used as a flux, that is, mixed with 
metal ores in the furnace to make them melt. Hydrofluoric 
acid, obtained from fluorite, is used to etch glass. 
Lenses and jewelry are also made from this. mineral. 
Garnet is a common rock forming mineral often 
found in schist, gneiss, marble, lava and granite, the 
igneous and metamorphic rocks. These hard (7 to 7t), 
glassy crystals have twelve or twenty-four sides and 
some have been found vri th thirty-six sides and .forty-
eight sides. They leave a white streak and their luster 
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is glassy. Garnets do not fizz in acid and their cleavage 
is not good. 
All forms of garnets may be cut as gems when they 
are clear and pure, buy deep-red pyrope is most highly 
prized. Combinations of two or more metals cause.garnets 
to come in red, brovm, black, white, yellow and green. 
These common crystals range in· size from a grain 
of sand to four inches in diameter. In general, they are 
mined and crushed to be used like emery. Garnet paper 
costs more than sandpaper, but it works faster and lasts 
longer. Garnets are used as jeweled pivot bearings in 
watches and to cut and polish other gem.stones. 
Molybdenite comes in scales or scaly masses and 
sometimes in six-sided crystals. It is easily recognized 
by its greasy feeling. This gray or black mineral has a 
metallic luster, and it streaks blue~gray. Its hardness 
is l, and it fizzes in acid. Molybdenite is found not 
only in pegmatite, but in granite and quartz, as well. 
It is the chief source of molybdenum, vrhi.ch is used. to 
make tool steel, chemical compo1LD.ds, and colored.po.ttery. 
Large crystals are found at Blue Hill Bay, Maine. 
Tourmaline occurs in every shade from. colorless 
to deep black. As the mineral is. very hard (7), it makes 
a good gem stone when colored green, yellow, red or light 
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brovm. Many crystals are partly one color and partly 
another, either at the tNo ends or the outer and inner 
portions. Tourmaline may occur in long, three-sided 
crystals and the sides may be curved. Its luster is 
glassy and its streak is vrhite. It is found 1n granites,_/ 
especially pegmatite, and it is a.rockforming mineral 
when black. It shows poor cleavage. When heated, 
tourmaline crystals develop electricity, with the _effect 
of' making one end a positive and the other a negative 
pole, and then it will attract bits of strmv and ashes. 
Tourmaline is considered a gem. 
Uraninite, a source of uranium, is found in black 
crystals, has a pitchy surface and. is very heavy. It 
has a metallic luster, streaks brovmish-black, fractures 
unevenly &J.d has a hardness .of 3 to 6.. Pitchblende 
is a less pure form of uranium. It may be found in 
granites, and veins, as well as pegmatites. It fizzes in 
acid. 
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The first use of uranium was to get radium for medical 
purposes. It is radio-active, that is, it gives off small 
particles of matter known as x-rays, which can photograph 
through heavier materials. Scientists learned to turn 
uranium to plutonium, which explodes in atomic bombs. 
Uranium is used to provide atomic energy. 
Uranium is very valuable and can he found by using 
a Geiger counter. The radio-active particles set up 
electric currents that make the instrument tick when 
uranium ore is present. 
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:aERYL 
MOLYBDENITE 
PEG¥~TITE FAMILY 
ACCESSORIES 
FLUORITE 
TOUR.YJ.ALINE 
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GARNET 
URANINITE 
GALENA 
Galena is a gray mineral iil th a metallic luster. 
It ls both heavy and brittle. It has a hardness of 2i· 
It can mark paper. ifhen galena's cubic crystals are 
struck, they shatter into cubic pieces because of its 
excellent cleavage. It \'fill not fizz when g iven the 
acid test. Its streak is lead gray in color. 
Galena is not only the chief ore of lead, but it 
is often an ore of silver. 
Galena is believed to have been brought to the 
earth's surface from deep inside the earth. 
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GRAPHITE 
Like the diamond, graphite is pure carbon. It 
occurs in both igneous and metamorphic rocks. It occurs 
in layered masses or earthy lumps. Its color is black 
or steel-gray and its hardness is one. Graphite has a 
metallic luster and its streak is dark gray. It is soft, 
greasy and cold to touch. Graphite's cleavage is good, 
and it does not fizz in acid. 
Graphite probably represents organic deposits 
which have been melted into the igneous magma at the 
time of its formation. 
It is widely used in making furnace linings 
for foundries, lead pencils and paint. 
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LIMESTONE 
Limestone is a sedimentary rock made up mostly 
of calcite. Pure limestone is white, but impurities 
have made some gray, green, brown, black or red. vfuen 
ancient seas covered land, limy materials were washed 
dO\VJn and formed into layers or beds of limestone. Some 
of this settled in lakes and some was deposited in caves. 
There are several kinds of limestone as it may have 
been made from different sources such as sea life or 
limy material dissolved from rocks on land. Limestone 
has a hardness of 3, cannot be split into layers and 
bubbles when given the acid test. Its luster ranges 
from glassy to dull, and its streak is white. 
Limestone has many uses. It is used as a building 
stone in drier climates. Cement, plaster, mortar and 
concrete are made from limestone. It is necessary 
in combining iron and coal to make steel. Farmers add 
lime to t he soil to increas e soil production. City 
drinking water is made pure with lime. It is also used 
in soaps, varnishes, glue, bleaches, germ destroyers 
and other household products. 
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SHALE 
Shale, or mudrock, is mainly clay which has 
hardened into sedimentary rock. The particles are so 
small that they are difficult to see. Shale may be 
split into layers which are sof t, eas ily wea ring away. 
Shales may be yellow, red, gray, green or black. It 
does not fizz when it is given the acid test. Breathing 
on a piece of shale will g ive the smell of clay. In 
lakes when a new layer of shale is laid down ea ch year 
by the flowing wa ter, it is possible to tell the age 
by counting the layers. 
Some shales con tain oil. Most shale is used in 
the manufacture of cement, bricks and tile. 
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CONGLOMERATE 
Conglomerate is a rock whose name means ''something 
mixed together." Most conglomerate is a mixture of clay, 
sand, pebbles, and even boulders fastened together by 
cement. The cement is made from hardened sand, . clay 
or other minerals. The pebbles in t his rock have been 
rounded by water usually having been carried f or some 
distance. The color of conglomerates v1ill depend upon 
both the pebbles and the cement. Conglomerates do not 
fizz in acid. Some conglomerates can be cut and polished 
into a very handsome stone. 
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PEAT 
Peat is a part of the coal making process. Ten 
thousand years ago, at the end of the Ice Age, bogs 
and swamps formed in which plants, leaves, tl'ligs, and 
mosses died and partly decayed under water. This soft, 
spongy deposit of almost decayed plants is called peat. 
It is usually yellowish or dull broi'm in color, and it 
is coarse as ";tell as very soft. It contains much water 
and, it must be cut into blocks for drying before burning. 
It burns with a long flame and much smoke, so it is 
seldom used as fuel in this country. Peat is also sold 
in bales to be mixed with soil in lawns or gardens. 
The natural making of peat is still going on in the 
bogs and swamps today. 
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SANDSTONE 
Sandstone is a rock made of sand grains cemented 
together. The cement may be so weak in some beds that 
you can dig into the rock with a stick or crumble it 
between your fingers. Other sandstones are so firmly 
cemented that they are harder than glass. When sandstone 
becomes coarse it grades into conglomerate. As it 
becomes finer, it grades into shale. Sandstones may be 
made of guartzt feldspar, mica and heavier minerals. 
The color depends upon its cement and ranges from white 
to red, yellow and bro~m. 
Sandstone is easy to cut and quarry. Flagstone, 
containing mica, splits into long slabs and is used for 
sidewalks. In dry climates, the brownstone used for 
building is colored by reddish feldsnar. 
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GRAVEL 
Gravel is loose pieces of rock rrhich have been 
rounded by water and 1 eft 'loTi th little sorting so that 
large and small pebbles and sand are found together. 
This gra vel may be laid down by fast moving water along 
streams of the sea shore. \ihen the ice sheets melted, 
the unsorted materials were moved by water and in many 
cases laid down in layers. In gravel, the size ranges 
from g reat boulders to fine sand. Pieces larger than a 
pea are gravel. Those smaller are sand. 
Gravel is used as a base for r a ilroads and 
highways because it packs well and does not wear ea sily. 
It is also widely used in concrete. 
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:MARBLE 
When pressure and heat changes the sedimentary 
rock limestone, it becomes marble. This metamorphic 
rock is fine-grained and it has a surface sparkle. 
Its crystals are tiny grains of calcite. 
Pure marble is white. Iron, and other minerals as 
mica, pyroxenes, amphiboles, magnetite, pyrite and garnet, 
tint it attractive shades of yellow, bro~m, green, gray, 
red and black. The streaked patterns and colored veins 
show how the rock was pressed when it was being formed. 
The individual grains. of marble may be so small that they 
cannot be seen, or they may be coarse and show the calcite 
cleavage. Marble has a glassy to dull luster, a hardness 
of 3, and an excellent cleavage. Its streak is white. 
Marble can be cut and polished better than many 
other rocks so it is used for statues, tombs, buildings 
and palaces. Some of our country's largest quarries are 
in Vermont and Massachuset.ts. 
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SCHIST 
Schist includes thos e metamorphic roclrs which are 
composed of thin scaly layers, all more or less alike. 
The main minerals can be s een. It has a r a ther stony 
appearance, yet it can be easily split into layers. 
It is n ot likely to contain feldspar, but quartz is 
often found. The kinds of schist dep end upon what is 
found with the quartz as; mica-schist, chlorite-schist, 
hornblende-schi s t or talc-schist. Garnets , tourmalines , 
and pyrites are often found with schist. The color rang e 
is wide and it is due to the minera ls in the schist. 
Schists are found all over the same regions as gneisses 
a..."YJ.d qua rtzites . Boulders of schist are found wherever t he 
glaciers came on eastern and nor thern United Sta tes. 
Schist does not fizz in acid. 
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GNEISS 
Gneiss comes in coarse bands with the minerals 
running in the same direction, in a wide curve. Dark 
and light bands come in order, and each band may have 
several layers. The minerals are mostly feldspar and 
quartz, but mica and hornblende are common, too. Gneiss 
is a metamorphic rock made when either an i gneous or a 
sedimentary rock underwent great heat and enormous 
pressure. This caused it to be squeezed and stretched, 
pulling the minerals into bands which narrow and widen 
along their length. ~nen the bands are not so noticeable, 
the gneiss is more like a granite, but when the bands are 
flaky, the gneiss is more like a schist. The minerals 
in the gneiss give it its color. It does not fizz in 
acid. Its luster, hardness and streak vary according to 
its minerals. 
Gneiss is hard and strong, making it widely used 
as a building stone. 
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SLATE 
Slate is a fine-grained, metamorphic rock which 
will split into thin or thick sheets with smooth surfaces . 
Some slates, however, have crumpled and folded cleavage 
surfaces. It is made from shale and clay under great 
pressure. Slates range in color from gray through red, 
green and purple to black. The gray and black colors are 
due to carbon within the slate that has turned to graphite. 
The red and purple shades are due to iron and manganese 
and the green to ferrous iron silicates . Slates are 
usua lly named for the color or most common mineral in 
them. Numerous colors may be used in rooi'ing to make 
designs. Slate does not fizz in acid. 
Slate is soft and smooth, and it can be easily 
shaped and cleaned. Since it is not affected by bad 
weather, it is used extensively in roofing and f looring 
for buildings . Slate is also used in the manufacture of 
washtubs, blackb oards and mantels. 
Some of the United Sta tes' larg est quarries are 
found in Vermont and Maine. 
TALC 
Talc is the softest of all minerals with a 
hardness of 1. It has a soft, soapy or greasy feeling. 
Its color is white, gray or pale green, and it has a 
yearly luster. This metamorphic rock leaves a white 
streak. It has good cleavage. 
Soapstone is rock that is rich in talc. Steatite 
is a massive talc usually of high grade. 
Since early days, the Chinese, Eskimos and 
Ind ians have carved bowls and ornaments f rom soapstone. 
French chalk is used by tailors for marking cloth. 
Finely ground, talc is used to make talcum powder. 
It is used a s a filler f or paint, paper, roofing , rubber, 
soap and crayons. Soapstone is sawed into slabs f or 
laundry tubs, sinks and table tops. It will not be 
damaged '\'There acid i s used. 
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THE THREE GROUPS OF ROCKS 
Rocks may oe divided into three large groups accord-
ing to the ways in which they were formed: igneous rocks, 
sedimentary rocks and metamorphic rocks. 
1. Igneous rocks were formed from molten rock .and 
may be found either belol'r the eart.h 1 s surface or en the 
surface. They are knol'm by their texture which depends 
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upon \·There they vrere when cooling. Intrusive rocks far 
belovf the surface have cooled very slowly under pressure. 
This causes a rock of large crystals, such as coarse-
grained granite and pegmatites. Extrusive rocks. have cooled 
rapidly on the surface under low.pressure. The result is a 
rock made of very small crystals. or none at all as the 
volcanic rocks. 
2. Sedimentary rocks are very different in texture, 
color and make-up. Nearly all are made of materials that 
have Peen moved from where they were forme.d to a new place. 
The distance moved may oe,a few.feet or thousands of miles. 
This action takes place on or near the surface oy running 
water, vrind, waves, currents, ice, e;ravi ty and other forces 
of nature. 
Mud or sand that has not been pressed together is 
called sediment, out when pressed together it is ln1own as 
sedimentary rock. Most sedimentary rocks form in layers 
and many contain fossils. These rocks cover about three-
fourths of the earth 1 s surface.. Included in this group 
are limestone, shale, conglomerate, peat, sandstone and 
gravel. 
3. Metamoruhic rocks are rocks "I'Thich have been 
changed. There has been much folding, crushing, bending 
and breaking of the earth's rocks. With heat, this 
pressure has changed some of the sedimentary and igneous 
rocks so much that they look.very different from the miner-
als they once were. The texture may be changed, new miner-
als may be formed, and an entirely new kind of rock may be 
made. Such rocks are called metamorphic and include talc, 
gneiss, schist, slate and marble. 
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ROOK H0UNDS 
Everyone who is interested in rocks and minerals 
wants to collect them. In this way rocks and minerals may 
be studied and compared. Besides getting out-of-doors to 
gather specimens, Rock Hounds get pleasure from buying and 
swapping specimens. 
To find specimens, you must always ;'keep your eyes 
open11 for them. Some common place.s where specimens may be 
found are: 
banks 
cliffs 
roadcuts 
excavations 
quarries 
outcrops (places where bedrock is naturally exposed) 
railroad cuts 
rock pits 
dump piles around mines 
abandoned mines 
It is always vrise to consult books, magazines, miner-
alogists and other Rock Hounds. A local club is always 
pleased to help. 
After you have made a decision about where to go, 
start planning your trip. The foll9wing hints may help 
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make your trip more pleasant and profitable: 
Study the location and learn the lay of the land. 
Allow plenty of time. 
Make your plans fit the location (a desert trip 
would not be made during the heat of the day). 
Dress comfortably and seasonably (long socks.are 
. 
always wise to protect legs). 
· If possible, take a companion. 
If you will be.on others' property, obtain their 
permission. 
Conserve specimens, careless collectors often spoil 
fine minerals. 
Upon returning home., enter specimens selected for 
your permanent collection into a .catalogued 
notebook. 
Equipment should be simple. The. follol'ring will 
serve as a check list: 
a pile of old newspaper for wrapping speeimens 
a notebook and pencil 
a good geologist's pick (not needed where material 
is already broken) 
a cold chisel 
a magnifying glass 
a compass 
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heavy gloves 
a pocket knife 
shoulder bag or knapsack 
Select your specimens 1•Ti th care. Most prefer' speci-
mens no larger than the size of your hand. Make certain 
your specimen is fresh and trimmed to shape. Wrap yoar 
specimen carefully in ne"l'rspaper and include a label With 
field identification, location and date. 
Each mineral first must be identified. The section 
on rock identification and the stories will help you to do 
this by checking hardness, luster, streak, color and 
cleavage. 
As for classification, the very simplest method is 
according to the three main groups, igneous, sedimentary 
a."ld metamorphic. When classified., a relationship may be 
seen among various kinds of rocks and minerals. This aids 
in discovering their origin, history and occurrences. 
The final step is labeling your specimens. Place a 
spot of quick-drying enamel on the underside of the speci-
men. When it is dry, place a nurriller on it with India ink. 
This number refers to your label and catalogue, both of 
which should include number, name, location, date and 
collector. 
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ROCK AlifD MINERAL COLLECTION RECORD 
Name of Rock -----------------------------------------------
Cleavage 
Color 
Luster 
Hardness 
Streak 
Acid Test 
Where Found 
How Formed 
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CONDITIONS THAT BREAK UP ROCKS 
Rocks are continually being broken dovm by the 
forces of the earth. As a result of this breaking down, 
soil is being formed and deposited on the land. This 
making of ne1·r soil is due to many actions . working together. 
Listed here are some of these rorces and related activi-
ties to help show how powerful they are in helping to 
shape our earth. 
Glaciers are rivers of ice. When enough snow has 
piled up, the bottom layers are squeezed so hard that they 
turn to ice. The pressure causes just enough melting to 
be slippery and the huge mass .of ice and snovr slides very 
slowly. As it moves, the glacier carries sand, pebbles 
and boulders; scratches and scours mountains underneath; 
drops rocks and sand as it melts forming new stretches 
of land. Look for examples of the glacier 1s travels 
through the Nevr England area. 
Wind lifts sand and carries it with enough force to 
scratch and scour rock. The strong sharp sand chisels 
and wears away the hardest .of rocks in time. Look for the 
work of wind in sand_y areas and the sea shore. 
Sunlight and heat chip and crack rocks. Being 
heated day after day, the rocks expand bit by bit ~~d 
finally crack away. The rock is left a bit shorter and a 
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little less sharp. To show this, place about 10 large 
pebbles in a flat pan or broiler tray and put this as 
close to the broiler flame as possible. Turn on the 
broiler flame full and leave for a fevr minutes. In a 
minute or two loud pops can be heard as pieces of the 
pebbles crack off. 
Freezing breaks rock. Water expands when it freezes 
and can push very povrerfully. Rain or melting snow fills 
in cracks and pockets in the rocks expanding and cracking 
the rocks. Take two small bottles with screw caps and fill 
one to the top with vrater. Leave the other one empty and 
screw the caps on both. Place them inside paper bags in 
the freezing compartment of the refrigerator. In an hour 
look at the bottles. The water has changed to ice in one 
bottle and it has cracked. The. empty bottle has not cracked 
because there vras no water in it to expand and split it 
open. Water really enters rocks. Wet a piece of sandstone. 
It cannot be wiped dry. This helps explain why rocks 
freeze. 
Freezing and heating cracks and splits rock. In the 
day time, the su_~ heats the rock expanding it. At night 
the rock contracts as it is cooled causing splitting and 
cracking. Notice the buckling and splitting of roads 
caused by this action. Heat some quartz or feldspar in a pan 
over a flame for a few minutes and then quickly place the 
rocks into ice water to see the cracking and splitting. 
Plants split rock. Seeds falling into cracks and 
then sprouting will split the rock. Tree roots can split 
a rather large rock. Fill a screw-top bottle with water 
and place as many whole dried beans as possible into the 
bottle. Screvr the cap on tightly and place it overnight 
in a warm place. The beans, which are seeds, will swell 
as they begin to sprout and by morning will probably have 
swelled so much that the bottle will be cracked open. 
Plants can change rocks. Lichens are flat grayish-
green or grayish-blue plants that grow on rocks. To take 
nourishment from rocks, li.chens take out s.pecial minerals 
that make the rock soft and crumbly. Rain helps dissolve 
the minerals out of the rocks for the lichens to use. In 
this way rock is being broken down to soil. Scrape some 
lichens off rock and look at the exposed rock. It is 
softer and more crumbly than rock without lichens. 
Running water 1'lears altray rock. Rainfall and flovring 
water causes much vrearing. Notice this at the s.ea shore, 
at valleys made by streams and rivers and at waterfalls. 
Feel the force of running water by pouring water from a 
pitcher onto your hand. Hold your palm upward 3 inches 
under the pitcher and pour a thin stream of water into it. 
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Now move your hand 12 inches away. The force is greater 
as the hand is farther mvay.. Try thin and heavy streams 
to prove larger amounts have greate.r force. 
Chemical weathering canbe shown by putting a new 
nail in a dry place, as near a radiator and another. one 
in a damp place. Watch to see which one rusts first. 
Iron gradually combines or joins >vi th oxygen causing 
weatheriD..g. This can happen to some rocks. 
Chemical action on rocks can be shown by putting 
a piece of limestone or marble in boiling 1·rater with 
vinegar (an acid) added. When removed the rock.seems 
to be vrorn away. 
Friction vrears down rock, Rub two rocks. together 
and no.tice the sand. 
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lii.AKING 11 ROOKS 11 
Make an artificial conglomerate (puddingstone) by 
mixing a small amount of cement. Add pebbles and sand of 
different sizes and let it harden. This is a sedimentary 
rock. 
To show metamorphic rock, take soft clay and bake 
it in a kiln or oven. It will become hard rock or brick, 
different from the original clay. Nature does much this 
same thing in the formation of metamorphic rock. 
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SEDIMENTARY ROCKS 
Put a handful of soil and pebbles into a glass jar 
that is one-half full of water. Screw the top on.tightly 
and shake the jar. The "rater will become muddy. Set the 
jar on the table to see what happens. The heavy material 
settles first and the lighter pieces form layers on top of 
this. Settling continues until the water becomes clear 
again. 
These. layers will not turn to rock, because they 
are not packed hard enough; and there is not enough 
pressure. It can be easily seen how lay.ers. of loose 
materials are laid dovm to later form sedimentary rock. 
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PRESSURE ON ROCK LAYERS 
To shovr hovr pres.sure is ~pplied to rock .layers under 
the earth, do this activity. Use several.sheets of' colored 
paper 0r painted layered newspapers about 2 feet long to 
represent rock layers. Lay the sheet.s one on top of' the 
other on a table. Place both hands on the paper, palms 
dovm, about six inches apart. Push down on the paper and 
bring hands together. One side folds over the other. 
Something like this happens to the layers of rock in the 
earth. Great pressure has forced wrinkles into the. layers 
of rocks causing rolling hills and folded mountains. 
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PRESSURE CRACKS ROCK LAYERS 
To show how layers of rock have shifted, pe.rform 
this experiment using six books. Place two books of the 
same size on the table end to end. They represent one layer 
of rock. On top of each of these place another book of the 
same size. The top books represent a second layer. On top 
of these place the other two books to represent the third 
layer. Push the two bottom books.together to see what.this 
does to the oj:,her books. This represents a thrusting. or 
liftiD~ of rock layers. Quickly pull out one of the bottom 
books to see what happens. Restack the books and slowly 
remove one book and watch the others tilt slowly to.a 
certain point. 
This is similar to what happens to layers of rock 
inside the earth. Any movements of one layer affects the. 
other layers. As one book was slowly removed, there came a 
time when the others above it fell. Vibration or movement 
of the table '\'Then the books fell is like an earthquake. 
... 
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PRESSURE GATISES HEAT 
Great pressure of the rock laye.rs above caus.es heat. 
The materials necessary to show this experiment are: 1 
block of ice 1 foot by 1 foot .by 1 foot (made in a .free.zer), 
a piece of picttlre wire 4 feet long, 2 objects of equal 
weight and a tray the size of the ice block. 
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Place the tray on a sta.ck of hooks 2 feet high and 
put the ice on the.tray. Fasten the weights to the end of 
the wire. Lay the wire across the. ice with a 1ofeight. hanging 
on either side. Notice the ;orire melting a._11.d cutting through 
the ice and note how long it. takes. 
The pull of the ;oreights.on the wire caused.it to 
press on the ice. This. pressure. produced heat. There ;oras 
more heat under the wire than there was. in the air around 
the cake of .ic.e. The heat caused by the .. :press:ure·.;.oJ;t the 
wire melted the ice. 
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MODEL VOLCANO 
Nail some boards together to make a two-foot 
square platform. Mix 2 pounds of plaster of Paris with 
water and quickly build it up in the shape of a volcanic 
cone. While the plas.ter of Paris is still sof.t, place a 
quick-frozen juice tin in the top of the volcano to take 
the part of a crater. Leave it alone until it hardens. 
When it has hardened, fill the juice tin to the brim with 
four ounces of ammonium dichromate but do not press it 
down. This can be obtained from a druggist or chemical 
supply house. Touch a match to the chemical to ignite it. 
A tissue will help start the chemical burning. The 
ammonium dichromate seems to burn giving off a slight 
flame. As the chemical change continues, the original 
orange-yellovr color disappears leaving a green vraste mater-
ial. The greenish po11lder will. build up into a cone, the 
;;lava u 1'rill spill over the sides, and the iivolcanic" dust 
will float a1'ray from the eruption. A darkened room will 
increase the effect. 
JvfAKING FOSSILS 
Add cold water to one cup of' plast.er of' Paris until 
it is like thick soup. Drop spoonf'uls.on a piece of' 
cardboard. Press in your hand, a shell or a leaf', each of 
which has been coated with vaseline. Let your hand remain 
only until the plaster of' Paris starts to harden. The 
shells and leaves may be left in the plaster an hour or two 
and then removed. 
Mud prints of' shells or hands may be made. Fill a 
pie tin VIi th fairly stiff mud and press your hand or a 
shell into it. Set this aside until it becomes dry. 
Examine the print. 
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GROWTNG CRYSTALS 
The minerals that may be use.d. to grow crystals are: 
collliDon salt, s.ugar, 1vashing or sal soda, Epsom and Rochelle 
salts, saltpeter, borax, sal ammoniac, potas.siUID alum, 
sulphate of iron or "copperas,11 as it is COJiliDonly called., 
sulphate of copper or blue vitriol, barium.chlorid.e, 
potassium ferro.cyanid.e and. potass.ium ferricyan:i.d.e. 
Dissolve the mineral in water,, adding, more and.. more 
until some of the material cannot be dissolved. Pour a 
little of the solution in a shallow dish using just enough 
to form a very thin layer on the bottom of the dish and. 
place the dish in a warm dry spot. Crystals. will begin 
to form on the bottom and sides of the d.ish.as quickly as 
the liquid. evaporates. As they gro1-r you will be able to 
see exactly how the crystals in the rocks are formed. 
Copper sulphate and. iron sulphate vrill. grow delicately 
tinted. crystals. Adding a few drops of dye or other color-
ing matter to the solutions will also produce colored. 
crystals. 
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CRYSTAL FLOWER GARDEN 
Place two or three pieces of soft coal, brick or 
pumice in a low dish.. In a bo\'rl mix 6 tablespoons of salt, 
6 tablespoons of -bluii'...g, 6 tablespo.ons of water and l 
tablespoon of ammonia water.. Pour slmrly over the coal, 
brick or stone. With a medicine dropper, add color using 
either dye, transparent water colors or colored ink. The 
mineral flo,.rer garden will grow very quickly until every 
atom of the solution has become a crystal. A beautiful 
sight can be seen by looking at the colore.d .crystals 
through a stroi'...g readii'...g glass. The dish should not be 
moved or jarred as the crystals are more eas.ily broken 
than glass. As they become thoroughly dry, they will 
wither and fall breaking into little pieces and disappear-
iP...g into powdery dust. 
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CALCIU11 CARBONATE 
Calcium carbonate is necessary for plants to grow. 
Green vegetables, fruits and milk are important in the 
diet because from these foods the body gets calcium and 
some phosphate for forming bones. 
Limestone, marble, chal.lc, calci t.e, . coral, pearls 
and eggshells are made up mainly of calcium carbonate. 
Put a pearl buttoninto some hydrochloric acid to 
discover that it is made of calcium carbonate. Imitation 
pearl buttons are usually made from plastic. The shell of 
a hen's egg I'Till dissolve in acid. A chiclcen bone put 
into acid will also show that calcium carbonate is present 
and that the bone would be soft without the calcium. 
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.ACTIVITIES 
1. Make a collection of rocks and minerals. 
2. Visit museums to see displays of rocks and minerals. 
3. Form or join a local or regional mineral club. 
4. Read books, reference materials, magazines and 
articles on rocks and minerals. 
5. Take field trips to mines, rock outcro.ppings., river 
banks. and excavations to find specimens and to 
study land f.orms. 
6. See movies .and slides about our earth and its 
formation. 
7. Display pictures of geology, rocks and minerals. 
8. Plan and set up a bulletin board. 
9. Dravr diagrams of the .formation of the earth, rocks 
and minerals. 
10. Paint a mural showing the geological time periods. 
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11. Make a time line on a strip of paper.. Record major 
events in the development of plant and animal life. 
12. Attempt the polishing and cutting of stones. 
13. Interview authorities and arrange for guest speakers 
on rocks and minerals. 
14. Make a chart of the minerals required by the human 
body in its daily diet and the foods that provide 
them. 
15. Make a list of the mineral content of the human 
body. 
16. Examine crystals under a microscope. 
17. Keep a science notebook. 
18. Make a list of local buildings and the types of 
rock used in their construction. 
19. Dravr a set of six diagrams to tell the story of' how 
coal was made. Start VTith trees growing in a 
Si'l'amp and then show the swamp going dovln covering 
the trees with water. 
20. Model prehistoric animals from clay. 
21. Make models of folds or f'aul ts vri th colored clay. 
Work clay well into pancakes then stack to repre-
sent layers of roclr. Trim edges and fold or cut 
to represent faults. 
22. On an outline map of our country locate minerals by 
using colored squares or circles. Each i'Till 
represent a certain mineral. Make a key or 
legend for the map. '\'Then the map is finished, 
compare it with a physical or relief map and 
notice in what regions most minerals are. found. 
23. ¥~e a list of some valuable ores found in beds of' 
rock and their uses. 
24. Hake your own small geology ;;dictionary 11 using an 
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alphabetized composition book. Allo"I'T a few-
pages at the beginning f'or a new word section. 
You may even want to learn how to spell your 
entries. 
25. Plan a school or room.exhibit. Make your cabinets 
and add to the collection as. specim.ens are 
obtained. 
26. Exchange specimens and materials i'ri th other classes 
and other schools. 
27. CorTespond with .persons in other localities of' our 
country and request specimens. 
28. Make booklets of' riddl.es and crossword puzzles 
involving geology. Exchange booklets with your 
friends. 
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29. Visit a monument company and ask f'or small specimens. 
Try to get both rough and polished samples. 
30. Learn to photograph and develop pic.tures of your 
specimens. 
:'~~~·~: II'' / -: .: 
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2. 
S.UBJECTS FGR TALKS ANB REB~RTS 
R0cks ~re records of' the earth's history. 
Limestone, the· rocli: whichteils us about the lakes 
and seas of' long ago: 
3. A picture of' the s.ea ·as. s:agges,t.e0.. by lime stoRe. 
4. Other rocks that .wexe made under wat.er. 
5· Why sedimentary rock .has no c.rystals. 
Coal, the rock made.of' plants. 
7. A picture of' a. coal f'ores t. 
· 8: Diagrams shoTtriEg hew c.0 al was. ma0..e • 
9. Granite, the volcanic rock. 
10. Picture of' a volcano during an eruption. 
ll. Biagram of' a volcan0 and I!J.TI: explanation o-f ho:vr., and 
why it erupts. 
12. Hew q_uartz is formed. 
13. Volcanic rocks, other than.quartz. 
14. Rocks that are made by heat .and press.ur..e .I:rom. other 
rocks. 
15. How granite turns to gneiss . 
16. Mineral crystals and h0w. they ar.e made. 
17. Picture of a glacier. 
18. How -vre know there was an Ice Age. 
19. Fossils and their st0ries. 
20. Why fossils are f'ound only in se.dimentarry; re.ck• 
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21. How brick is made. 
22. The story of petrified wood. 
23. The formation of caves and caverns. 
24. Ho"\'r gold helped. the settling of the West. 
25. How rocks are used in the neighborhood. 
26. The formation of petroleum. 
27. The surveying and drilling for petroleum. 
28. • The manufacture of such mineral products as ceramics, 
enamel, enamelware and slag. 
29. The uses of mineral water or aera~ed water. 
30. Ho"l'r mineral springs are formed and their uses. 
31. How glaciers made the New England coast rocky. 
32. How rocks are named. 
33. Hovr to be.come a Rock Hound. 
34. The relationship between earthquakes and mountain 
formaD-:ion. 
35. The formation of hot springs and geysers. 
36. The many agencies that .break up and 'Wear array rocks. 
37. There are many things about. the earth's surface 
which scientists still. do not completely under-
stand. 
LOCATION OF NEW ENGLAND ROCKS AND MINERALS 
The follmdng is an alphabetized list of New England 
rocks and minerals along vri th some of their locations. 
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This list is prepared especially as a guide for field trips. 
Actinolite 
Agate 
Connecticut: Ne;or Haven 
Maine: Bruns1il"i ck 
Ne'l'r Hampshire: Unity 
Rhode Island: Cumberland 
Vermont: Newfane, Readsboro, i'lind.ham 
~mssachusetts: Deerfield. It is located in the 
streams of the rocky mountains especially 
in l\iassachusetts. 
Augite 
Bervl 
Connecticut: Canaan 
~~ine: Mumford, Raymond 
Vermont: Thetford 
Connecticut: Branchville, Haddam, Litchfield, 
i.fonroe, New Milford, Trumbull 
Maine: Bethel, Hebron, Norway, Paris, Topsham, 
Town House (Albany) 
Massachusetts: Chesterfield, Goshen, Pelham, 
Royalston, South Royalston 
Nevr Hampshire: Acworth, Grafton, Raymond 
Biotite 
:Maine: Brunswick, Topsham 
Massachusetts.: Roxbury, South Royalston 
New Hampshire: Acworth, Ne1oJport 
Chalcedonv 
Connecticut: at Salton.stall 1 s Pond near 
New Haven 
Massachusetts: Deerfield 
Vermont: Newfane 
Conp;lomerate 
Found all over Nevr England but especially in 
F.tassachusetts: Hammond 1 s Pond in Newton 
Diatomaceous. Earth 
Massachusetts: Concord 
New Hampshire: Warren 
Diopside 
Massachusetts: Bolton 
Vermont: All around Lake Champlain 
Feldspar 
Connecticut: Hadden 
Maine: Paris, Topsham, Tovm House (Albany) 
Massachusetts: Chester, Chesterfield, 
South Royalston 
New Hampshire: Acworth 
Flint 
Connecticut: New Haven, i'Toodbridge 
Maine: Mount Kineo on Moosehead Mountain 
Vermont: on Mt. Independence in Orwell 
Fluorite 
Connecticut: Plymouth, Trumbull 
New Hampshire: Warren, Westmoreland 
Galena 
Connecticut: Middleto1frn 
Maine: Blue Hill Bay, Lubec Ledd I>Unes, 
Parsonfield 
Garnet 
Often found where metamorphic rocks occur 
Connecticut: Haddam 
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Maine: Bath, Brunswick, Parsonfield, Topsham 
Massachusetts: Chesterfield, Newbury, Worcester 
New Hampshire: Franconia, Lisbon, Unity, . Wilmot 
Rhode Island: Cumberland 
Vermont: Bethel, Newfane, Royalton 
Gneiss 
Found commonly thro~ghout all New England 
especially at 
New Hampshire: Franconia 
Granite 
Connecticut: Salisbury 
Maine: Bowdoinham, Topsham 
Massachusetts: Worcester 
New Hampshire: Carroll and Cheshire Counties, 
Concord, Hillsboro, Merrimack 
Rhode Island: Westerly 
Vermont: Barre, Graniteville (world's largest 
granite quarry), Montpelier 
Graphite 
Connecticut: Hebron, Sharon 
Maine: Bath, BrU1~swick, Freeport, Lewiston, 
Madrid, Yarmouth 
Massachusetts: Sturbridge, Worcester 
Ne·w Hampshire: Chester, Sutton 
Rhode Island: Providence, Tiverton 
Gravel 
Found commonly throughout all New England 
Hematite 
Connecticut: Kent, Salisbury 
Boston University 
School of Education 
LibrarY. 
New Hampshire: Chesterfield, Pembrolre 
Rhode Island: Cumberland, Scituate 
Vermont: Monkton 
Horneblende 
Maine: Brunswick 
New Hampshire: Franconia, Lisbon 
Rhode Island: Cumberland 
Vermont: Holland 
Jasuer 
Connecticut: New Haven 
Massachusetts: Saugus 
Ne1•r Hampshire: Berlin 
Lepidolite 
Connecticut: IvliddletOim 
Ivlaine: Hebron, Paris 
Massachusetts: Chesterfield 
.Limestone 
Maine: Rockland, Rockport 
Ivlassachusetts: Newbury 
Limonite 
Found throughout all the Nevr England states, 
especially at 
New Hampshire: Easton 
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Magnetite 
Connecticut: West Haven 
}fuine: Buckfield, Paris, Topsham 
New Hampshire: Franconia, Grafton, Lisbon, 
Unity 
Rhode Island: Cumberland, Smithfield 
Vermont: Stafford 
1>-ia.rble 
Connecticut: New Raven 
Maine: Lincoln County 
Massachusetts: Berkshire County, Lee, Nei<Tbury, 
Pittsfield 
Rhode Island: Smithfield 
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Vermont: Danby, Middlebury, Pittsford, .Proctor, 
St. Abans, Swanton, West Rutland 
Marcasite 
( of'ten found with limestone and shales) 
Massachusetts: Boston, Cummington 
Nevr Hampshire: Haverhill 
Molybdenite 
Connecticut: Haddam 
Maine: Bluehill Bay, Brunswick, Camden, Cooper, 
Tunk Pond 
Massachusetts: Pelham 
- --~~-----
New Hampshire: Franconia, Warren, vlestmoreland 
Muscovite 
Connec~icut: Middletown, Portland 
Maine: Paris 
Massachusetts: Chesterfield, Goshen 
New Hampshire: A:cworth, Grafton, Groton 
New Hampshire: Manchester, South Hampton 
Phlogonite 
New Hampshire: Acworth, Grafton, Groton 
Pyrite 
Connecticut: Middletown 
New Hampshire: Easton, Grafton, Lisbon, Lyme, 
Unity, Warren 
Vermont: Chester, Stafford 
Q.uartz 
Maine: Town Rouse (Albany) 
Massachusetts: Chesterfield, Pelham 
New Hampshire·: Acw·orth, . viarren 
Rhode Island: Smithfield 
Vermont: Newfane 
Sandstone 
Found throughout New England and especially 
in all areas of the Connecticut River 
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Schist 
Shale 
Found generally with gneiss and quartz 
throughout all New England. 
Connecticu·t: Westfield (near Jfdddletown) 
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Maine: near Forks of the Kennebunk River., 8 or 9 
miles from Hallowell 
Massachusetts: Dorchester 
Siderite 
Slate 
Connecticut: Roxbury 
M?-ine: York 
Massachusetts: Dorchester 
Rhode Island: Cumberland, Portsmouth, 
Providence, Smithfield 
Vermont: Fair Haven, Thetford 
Snodumene 
Talc 
Connecticut: Branchford 
Massachusetts: Chesterfield, Goshen, Sterling 
New Hampshire: Raymond 
New Hampshire:Francestown, Warren 
Rhode Island: Readsboro, Smithfield 
Vermont: Cambridgeport, Chester, Johnson, 
--- ~--------
Newfane, Perkinsville, Saxons River, 
Windham 
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Tourmaline 
Connecticut: Haddam, Middletown, Monroe, 
Trumbull 
Ymtne: Auburn, Blue Hill Bay, Brunswick, 
Oxford County (some of the world's finest 
is obtained here), Paris, Mt. Mica near 
Town House (Albany) 
Massachusetts: Athol, Chester, Chesterfield, 
Goshen 
New Hampshire: Acworth, Lyme 
Tremolite 
Connecticut: Canaan, on Milford Hills near 
New Haven, Washington 
Massachusetts: Lee, Newbury 
New Hampshire: Warren 
Rhode Island: Smithfield 
Uraninite 
Connecticut: Branchford, Glastonbury, Haddam 
Neck, Portland 
~fussachusetts: Chesterfield 
New Hampshire: Grafton Center 
CONNECTICUT 
Bridgeport 
l~v ENGLAND FfuSEUMS 
Bridgeport Scientific and Historical Society 
804 :Main Street 
Admission: Free; Monday, Wednesday, Friday 
and Saturday 2 to 5. 
Hartford 
Trinity College Muse1!11Il of Natural History 
Boardman Hall 
Admission: Free; vreekdays 8 to 5, except 
Saturday 8 to 1. 
Middleton 
Wesleyan University Museum 
Judd Hall 
Admission:Free; Wednesday. 2 to 4. 
New Britain 
New Britain Museum of Natural History 
High and Main Streets 
Admission: Free; 'ITeekdays 3:30 to 5:30 and 
7 to 9. 
New Haven 
Peabody Museum of Natural History 
Yale Universi t:>r 
10 7 
:MAINE 
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Whitney and Sachen Streets 
Admission: Free; weekdays November to February, 
9 to 4:30; remainder of' the.year to 5; Sunday 
and holidays 2 to 4:30, except Christmas, 
Thanksgiving, New Year's and July 4th. Guides 
may be obtained on appointment during the 
school term by 2 weeks 1 advance notice to 
the School Service Department in the museum. 
Caribou 
Olaf' 0. Nylander 1 s l•luseum 
R. F. D. 4 
Admission: Free; Monday through Friday 9 to 5. 
Orono 
The University of' Maine 
Boardman Hall 
Admission: Free; weekdays 9 to 5. 
Paris 
Hamlin l•Iemorial Library 
Admission: Free; Summer, Monday, 3 to 4:30, 
Wednesday and Saturday 7:30 to 9:00 P.M; 
Winter, Wednesday 2:30 to 4:00 and 7:30 to 9. 
Portland 
Portland Society of Natural History 
22 Elm Street 
Admission: Free; weekdays 10 to 4:30, 
Summer only. 
MASSACHUSETTS 
I 
Amherst 
Amherst College Museum 
Admission: Free; vreekdays 8:30 to 6. 
11assachusetts State College 
Department of Science 
Fernald. Hall 
Admission: Free; weekdays 2:15 to 4:15 . 
.Andover 
Archaeology Museum 
Phillips and J:.iain Streets 
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Admission: Free; weekdays 9 to 5, Sundays l to 5. 
(Excellent specimens of flint and jasner) ·· 
Boston 
Children 1 s J:.iuseum 
Pine Bank, Olmstead Park 
Jamaica Plain 
Admission: Free; weekdays, except Monday, 9 to 5, 
Sunday 2 to 5· 
Museum of Science 
Science Park 
Admission: Fee; adults 50~, children under l6 
25~; Tuesday through Saturday lO to 5. 
Cambridge 
Harvard University J"ius eum 
Geological Museum and Mineralogical Museum 
Oxford Street 
Admission: Free; l'reekdays 9 to 4:30, Sunday 
l to 4:30. 
Massachusetts Institute of Technology 
Museum of Economic Geology 
Admission: Free; weekdays 9 to 5. 
Fall River 
Fall River Public Library 
Florence Pilkington ¥mnchester Memorial 
Collection of Minerals 
Admission: Free; \'reekdays 9 to 9. 
Gloucester I 
Cape Ann Scientific, Literary and Historical 
Association 
Pleasant and Federal Streets 
Admission: Fee; 50~; Ju..TJ.e l5 to October l, 
1 1 0 
Tuesday .through Saturday ll to 4, Sunday 2 to 4. 
Harion 
Marion Natural History Society 
Marion Public Library 
Admission; Free; Saturday afternoon. 
Medford 
Barnum Museum 
Tufts College 
1 1 ] 
Admission: Free; Monday through Saturday 9 to 5. 
Nantucket 
Nantucket Maria Mitchell Association 
Memorial Rouse 
1 Vestal Street 
Admission: Fee; 25~ weekdays 10 to 12; 2 to 5. 
Newton 
Boston College Museum 
Chestnut Rill 
Admission: Free 
Pittsfield 
Berkshire Museum 
South Street 
Admission: Free; weekdays, except Monday, 10 to 5; 
Sunday 2 to 5· 
Salem 
Peabody Museum of Salem 
Essex Street 
1 ] 2 
Admission: Free; lfTinter, 9 to 4; .to 5 in Swnmer. 
Sunday and holidays 2 to 5· 
South Natick 
South Natick His.torical, Natural Histor;y and 
Library Societ;y 
Bacon Free Library 
Eliot Street 
Springfield 
!fusewn of Natural His"Gory 
236 State Street 
Admission: Free; weekdays, except 'Monday, l to 5, 
Sunday (except Jul;y and August) 2 to 5· 
Watertovm 
Perkins Institution and 1Yias.sachusetts School for 
the Blind 
Central Administration Building 
Admission: Free; weekdays 9 to 5, Saturdays 
9 to 12. 
Wellesle;y College 
Department of Geology 
Geology Museum 
Worcester 
John Woodman Higgins Armory 
100 Barber Avenue 
Admission: Free; Monday through Friday 8:30 to 
4:-30, Saturday to noon, closed holidays. 
Worcester Natural History Society 
12 State Street 
Admission: Free; \<feekdays 9. to 5, Sundays 
2:30 to 5. 
NE\1 HAMPSHIRE 
Dover 
Annie E. Woodman Institute 
182 Central Avenue 
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Admission: Free; weekdays, except Monday, 2 to 5. 
Durham 
University of .New Hampshire 
Department of Zoology Museum 
Executive Museum 
Admission: Free; '"eekdays 9 to 5· 
Hanover 
Dartmouth College Museum 
Wilson Hall 
East Wheelock Street 
Admission: Free; weekdays 9 to 5, Sundays 
• 
• 
during the school year 2 to 5. 
Keene 
Keene High School Museum 
Admission: Free; weelcdays 9 to 2. 
RHODE ISLAND 
VEBMONT 
Providence 
Brovm University 
Department of Geology 
Rhodeisland Hall 
Admission: Free; Monday through Friday, 9-to 5. 
Roger Williams Park Museum of Natural History 
Roger Williams Park 
Admission: Free; weekdays 9 to 5, Sunday and 
holidays 2 to 5. 
Burlington 
Robert Hull Fleming Museum 
University of Vermont 
Colchester Avenue 
Admission: Free; Monday through Friday 9 to.4, 
Sunday and holidays 2 to 5. 
Montpelier 
Supreme Court Building 
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Admission: Free; Monday through Friday 8 to 4:30 • 
Vermont State Museum 
State Building 
Admission: Free; >·reekdays 9 to 5. 
Proctor 
V.tarble. Exhibit 
State 3 
Admission~ Free; May 30 through October 20, 
daily 9 to 5· · 
(Largest display of its kind.in the country; 
it contains more than 100 varieties of 
.Vermont and other marbles and granites) 
St. Jo}-l..nsbury 
Fairbanks :Museum of Natural Science 
Admission: Free; Monday through Friday 9 to 4, 
Sunday and holidays, 2 to 5. 
Westfield 
Hitchcock Memorial Museum and Library 
Admission: Free; Saturday 2 to 8. 
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TRUE OR FALSE TEST 
Place a T in front of all sentence.s that are true. 
1. The earth is very old. 
2. The earth has always been the s arne as it is novr. 
3. By studying the rocks, scientists have found out 
about the great changes in the history of the 
earth. 
4. Different kinds of rocks tell about different 
parts of the earth 1 s story. 
5. The rocks tell us that the climate of the earth 
has always been the same. 
6. Rocks tell us that some dry land was once 
covered by water. 
7. Some rocks are made under water. 
8. Some rocks are made from lava. 
9. Rocks tell us that there are mountiij.ins now vrhere 
there were no. mountai11...s millions of years ago. 
_____ 10. Fossils are prints or remains of ancient animal 
or plant life. 
11. Many fossils are found in.igneous rock. 
12. Layers of limestone help. tell us where old seas 
used to be. 
13. Minerals that cool quickly have large-size 
crystals. 
_____ 14. Sandstone tells us about the volcanoes of long 
ago. 
_____ 15. The rocks tell us that there have been ice ages 
on earth. 
____ 16. Coa_l was made from buried forests • 
____ 17. The layers of coal underground w.ere made about 
fifty years ago. 
18. Crystals can often be found in rocks. 
_____ 19. A rock may be changed by heat and pressure to 
another rock. 
20. The New England area has been covered sever.al 
times by glaciers. 
21. Minerals are made of rocks. 
22. Each.kind of crystal has its own shape. 
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MULTIPLE CHOICE TEST 
Underline the correct answer. 
1. A geologist is a scientist vrho studies (trees, 
animals, rocks). 
11 8 
2. Geologists say that the earth was. formed 
(billions of years ago, millions of years ago, thousands of 
years ago). 
3. Rocks are made fr.om (a few materials, a great 
variety of materials, from only minerals). 
4. The mineral which makes .all bones, teeth and 
shells hard is called (iron, salt, calcium carbonate). 
5· Quartz is used in making (glass, plastic, diamond 
rings). 
6. Limestone may be hard or soft. To identify 
limestone drop a little hydrochloric acid on it. If the 
rock is limestone it will (do nothing, fizz, explode). 
7• The materials inside the earth became molten 
when the pressure (was increased, was decreased, stayed the 
same) • 
8. Weathering and erosion of the earth 1 s crust is 
taking place (most of the time, some of the time, very little 
of the time). 
9. The finding of beds of rocks containing sea 
shells on top of a hill tells us that (the region is volcanic, 
the hilltop is made of metamorphic rock, the hilltop was 
once under the ocean). 
10. One natural stone used in building construction 
is (shale, granite, schist). 
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MATCHING TEST 
Draw a line from .the name of each type of rock to 
the phrase 1-rhich tells how· it is made. 
sedimentary rock 
igneous rock 
metamorphic rock 
rock which has been hot enough 
to melt 
rock which was formed by sedi-
menta settling out of water 
rock which has changed its form 
under heat and pressure 
Place the names of these common rocks in the right 
columns to show how they were formed. 
Sedimentary Rock 
shale 
sandstone 
limestone 
Metamorphic Rock 1 
! I 
marble 
granite 
slate 
Igneous Rock 
quartz 
gneiss 
feldspar 
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MATCHING TEST 
Place the number of the definition on the line to 
the left or the word it best fits. 
petrography 
_____ glaciology 
sedimentology 
Rock Hounds 
_____ volc~~ology 
_____ paleontology 
_____ physiography 
_____ geology 
1. the science that deals with 
the way the earth is made and 
with its history 
2. amateur geologists 
3· that part of geology which 
deals with fossils 1'fithin rock 
layers 
4. that part of geology which 
deals •ri th roclt study and classi-
fication 
5. that part of geology which 
deals with changes that have or 
are taking place on. earth 
6. that part of geology that 
studies all about volcanoes 
7. has to do w·i th the study or 
glaciers 
8. has to do with the study of 
particles deposited.by air, water 
and other natural forces 
TESTS 
Name the three main kinds of rocks and.give four 
examples of each kind. 
l. 3. 
\'That are minerals? Name five kinds found in New 
England. 
List some common uses for the follo:vring rocks: 
limestone 
granite 
marble 
sandstone 
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TEST 
If you were to take an imaginary trip 10 miles down 
in·to the earth, you vrould find that the soil and rock 
layers are arranged in a certain order. Arrange the names 
of the layers as they would be found in the earth. 
igneous rock 1. 
gravel 2. 
sedimentary rock 3-
soil 4~ 
metamorphic rock 5· 
clay 6. 
sand 7-
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TESTS 
1. How were limestones formed? 
2. What is a simple test for limestones? 
3. How can you tell the difference between 
limestone and sandstone? 
4. Explain.how heat.makes and changes rocks. 
5. Of ,.,hat is ·granite made? 
6. What kinds of quartz may be used for jewelry? 
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7. What gems are often used for sandpaper? Why are 
they used as abrasives? 
8. What are some uses for mica? 
9. What are some rocks that are used for buildings? 
10. Explain how carbon can occur as both graphite 
and diamond. 
THOUGHT QUESTIONS 
l. Ho'l'r do we know there are high temperatures in the 
earth's interior? 
2. How are limes tone . caverns formed? 
3. How are sedimentary rock layers able to tell us 
-
about :past ages? 
4. What is the difference between rocks and minerals? 
5. Why do :people study rocks. and minerals? 
6. In what ways are rocks formed? 
7. 'What everyday things that we us.e come from rocks? 
8. Is the surface of the earth changing at the present 
time? Explain your answer. 
9. If there are other earths in. other. galaxies could 
they have life similar to ours?. Explainyour 
ansvrer. 
10. Explain how the size and age of any earth affects 
the life found upon it. 
11. A fifth grade st1:.1dent insisted. that all rocks. vrere 
igneous. Was his thinkine; correct? 
12. Why is it not easy to be sure of the.name of a rock 
or mineral? 
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JillffiLED LETTERS 
Arrange the letters in each line to spell the words 
given in the meanings. 
1. A N R I T G E 
2. L S 0 F S I S 
3. N 0 L V C A 0 
4. L G A I R C E 
1. A common volcanic rock. 
2. Traces of plants and animals of long ago found 
in rocks. 
3. A mountain from which lava pours. 
4. A great sheet of ice. 
12'7 
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GLOSSARY 
accessory (ak-SES-o-ri). Anything that helps something 
more important, but is not really necessary. The acces-
sory minerals i'ound in pegmatites are not necessary in 
the formation of pegmatites, yet they are often located 
in this rock. 
acid. Something that is sour to the taste and dissolves 
easily in water. 
actinolite (ak-TIN-o-lite). A green glassy mineral of the 
amphibole family usually found in schist rocks. 
adamantine luster (ad-uh-MAN-teen). A non-metallic luster 
like that of a diamond. 
aerated vrater (A-er-a-ted). Water that has been combined 
with gases oi' the air. 
agate (AG-i t). Rock formed by water which carries silica 
into holes and cracks in rocks, leaving the silica 
behind to form layers through the ages. It is the most 
colori'ul kind of chalcedony. 
ammonia (a-MO-ni-a). A colorless gas -vrith a strong taste 
and smell used in cleansers. 
ammonium dichromate (am-MO-ni-um di-KRO-mate). A salt. 
amphibole (AM-fi-bol). A family of minerals with long 
slender crystals, six sides and t-vro perfect cleavages. 
Family members important to New England are tremolite, 
actinolite and hornblende. 
angle. The figure formed by the coming together.in a point 
of two lines or two things.as twinned crystals. 
apatite (AP-uh-tite). A white to brown colored mineral 
found with quartz, feldspar and iron ore. 
aquamarine (ak-wah-muh-REEN). A bluish-green beryl. 
asbestos (as-BES-tos). A common name given to minerals 
vTi th many stringy fibers. True asbestos comes from 
tremolite. 
atom (AT-um). The very smallest part of anything. 
augite (AW-jite). A green to black member of the pyroxene 
family found in both igneous and metamorphic rocks. 
beryl (BER-ill). A hard mineral of six sides found in 
granites, gneisses and mica schists. 
biotite (BI-oh-tite). A member of the mica family, usually 
black or dark green in color. 
bleach. To make things vrhite by taking away the color. 
blue vitriol (VIT-ri-ul). Iron in a crystallized form 
used in dyeing, calico printing, germicides and electric 
batteries. 
bluing. To make or to turn blue. 
bog. V'Tet spongy ground of decayed plant life., often 
called marsh. 
borax (BO-raks). A mineral usually obtained by the evapor-
ation of salt vrs.ter lakes. It is soluble in water with 
12S 
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a sweetish taste. 
boulders (BOL-ders). Rocks that have become round or worn, 
usually due to rivers and glaciers. 
brovmstone. A reddish-brown sandstone often used for 
building. 
buckle (BUK 1l). To bend or crumple or t\-Tist. 
calcite (KAL-site). A chief contributor to limestone and 
marble formation. 
carbon (KAR-bon). A chemical element of the earth's crust 
found as diamonds and as graphite. 
carbon dioxide (KAR-bon di-OX-ide). A heavy, colorless 
gas, made by burning fuels and the decaying of plants 
and anima:)_s. 
carbonate.. An acid of carbon. 
carnelian lkar-NEL~yan). A reddish kind of chalcedony. 
cement ( se-MENT). Building material for. highways, bridges 
and sidewalks made .by heating and grinding clay and 
limestone. 
chalcedony (kal-SED-uh,..nee). A translucent .kind of quartz 
commonly pale blue or·gray witha waxy luster. 
chemical compound. 'tlhen two or more things. act on each 
other so as to cause a change in both. 
chisel (CHIZ'lJ. To cut. 
chlorite (CHLO-rite). A mineral that is somewhat like 
1 3 1 
mica. This mineral is made when water changes mica. 
chlorite schist. Kind of schist distinguished by the 
mineral ·present. ~Then it is chloritet it is a chlorite-
schist. 
chlorophyll (KLO~ro-fil). The green coloring matter in 
plants which helps plants manufacture their own food. 
combine (cum-BYNE). To put together. 
compact (kom-PAKT). Things pressed closely together. 
conchoidal fracture (kong-KOY-duhl). A curved, or shell-
like fracture as ~uartz. 
concrete (KON-kret). A hardened mixture of cement and 
s·and vri th gravel often used for sidewalks and in 
building. 
conglomerate (kon-GLOMM-urr-it). A sedimentary rock made 
of pebbles, clay and sand cemented by hardened sand, 
clay or other minerals. 
contract (kon-TFUL~T). To shrink or to make smaller. 
corundum (koh-RD~-dum). Next to the diamond, it is the 
hardest mineral (9). Pure corundum is colorless, while 
crystals tinted with blue, green, yellow, violet or red 
are precious stones knovm as sapphires, oriental emeralds, 
oriental topaz, oriental amethysts and rubies. 
crater (KRA-ter). The bowl-shaped hole around the mouth of 
a volcano or geyser. 
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deposit (de-POZ-it). To lay down or to let fall as a river 
deposits sand. 
diamond (DI-a-mund). Jewel·formed from carbon often 
found in beds of streams or in the throats of old 
volcanoes. Its hardness is 10. 
diatomaceous (di-a-toe-MAY-shus). Earth formed by water 
plants called diatoms. 
diatomite (di-AT-o-mite). Diatomaceous earth which is 
formed by microscopic water plants called diatoms. 
When this earth becomes hard, the mineral is called 
tripolite. 
dilute (di-LUT). To make more liquid by mixing with 
something like water. 
diopside (die-OPP-side). A member of the pyroxene family 
whose colors vary from green, to gray and brovrn and 
whose crystals are sometimes cut into gem stones. 
dissolve (di-ZOLV). To melt, to make liquid or to break 
up. .An aspirin dissolves in vrater. 
electron (e-LEC-tron). The small charge of negative 
electricity which forms part of an atom. 
electronics (e-lek-TRON-iks). A study of electrons as 
in radios and televisions. 
element (EL-e-ment). A thing that cannot be separated 
into different things, as carbon. 
~~,~- -----
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emerald (EM-urr-uld). A precious stone vrhich is a form 
of the mineral, beryl. Emeralds are often more valuable 
than diamonds. 
emery (EM-er-i). A hard dark form of corundum used for 
grinding and polishing. 
eminent cleavage (EM-i-nent). Excellent cleavage as in 
the micas. 
Epsom salts (EP-sum). A bitter colorless or white salt. 
evaporate (e-VAP-o-rate). To force part of the moisture 
or ·water from something into the air as vapor. 
expand ( elm-PAliiD). To make larger. 
extensive (ex-TEN-sive). Wide or stretching, as the 
extensive mining of granites in New Hampshire. 
extrusive rocks (ex-TRU-siv). Igneous rocks which cooled 
rapidly on the surface under lovT pressure. 
feldspar. The most common of the rock-forming minerals, 
for they make up three-fifths of the earth's crust. 
The five different minerals in this group are orthoclase, 
albite, anorthite, alkaic feldspar and plagioclase 
feldspar. 
ferrous i.ron silicates. A chemical mixture of salt and 
iron. 
fizz. To make a hissing or spitting sound. 
flagstone. A flat stone often used for paving sidewalks. 
flint. A very dull brovm or black chalcedony, often used 
by early people to make arrowheads. 
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fluorite (FLOO-uh-rite). A beautiful mineral whose crystals 
are large and whose colors come in violet, blue, green, 
yellow, colorless, brovm or pink. 
foundries (FOUND-ries). Buildings or factories for melting 
metals. 
fracture. Breaking of something, or the crack made by 
breaking. Minerals that break like shattered glass .. are 
said to fracture instead of cleave. 
friction (FRIK-shun). Act of rubbing one substance against 
another. 
galena (guh-LEE-nuh). A grayish mineral l'lhich is an ore 
of lead andsilver. 
garnet (GAHR-net). A common rock-forming mineral often 
found in both igneous and metamorphic rocks, especially 
pegmatites. Many cut into prized gems. 
Geiger counter (GUY-gurr). An instrument used for hunting 
and measuring radioactivity, as that found in uranium. 
gem. A jewel or precious stone, as an emerald. 
geology (ge-OL-o-ji). The science that deals with the 
earth 1s structure and its history as recorded in rocks. 
glacier (GLAY-shur). A field of ice that moves across a 
large area. 
glaciology (GLA-sher-OL-o~ji). The science that deals 
with glaciers. 
gneiss (NICE). A metamorphic rock made up of bands or 
stripes of different minerals as feldspar, mica, 
horneblende or quartz. 
granite (GRANN-it). A common igneous rock made up of 
quartz, mica feldspar or hornblende. 
graphite (GRAFF-ite). A soft pure black carbon often used 
for lead pencils. 
gravel. Loose pieces of rock which have been rounded by 
water and left so that large and small pebbles are 
found together. 
hackly fracture (HAK-11). A jagged surface fracture, as 
pyrite. 
helium (HE-li-um). A colorless gas that next to hydrogen 
is the lightest. It does not burn. 
hematite (HEM-uh-tite). A red to black iron ore. 
hemoglobin (he-m0-GLO-bin). Coloring in the blood of 
certain animals. 
hornblende. A member of the amphibole family whose color 
may be black, dark green or dark brown. When its 
crystals are compact, they form a gem called nephrite. 
hornblende-schist. A kind of schist distinguished by the 
mineral present. iihen it is hornblende, it is a horn-
135 
blende-schist. 
Ice Age. Thousands of years ago when ice covered a large 
part of the earth. 
igneous (IG-nee-us). Rocks .formed from the.hot liquid 
magma. Since the earth vras first a ball of magma, all 
rocks ·Here once igneous. 
implements (IM-ple-ments). Tools such as farm implements. 
impurity ( im-PU-ri -ti) • Anything impure, imp.erfect or 
unclean. 
insulation (in-su-LA-shun). To set apart or to separate, 
as electric wires are insulated with rubber. 
interfere (in-ter-FE~\R). Hinder, to get in the way of 
something else.. 
interior (in-TEER-i-er). Inside. 
intrusive rock (in-TRU-siv). Igneous ro.cks which cooled 
very slowly under great pressure far below the earth's 
surface. 
isinglass (I-sin-glass). Thin sheets of mica often used 
in gas stoves. 
jade. A hard green form of actinolite. 
jasper (JASS-purr). Impure chalcedony when it is colored 
red or brovm. The red color is due to the presence of 
iron. 
kiln. A large oven for hardening, burning or drying 
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anything. 
lead. A soft_, grayish, heavy metal whose most common ore 
is galena. 
lepidolite (lee-PID-o-lite). A lavender or pink mica. 
limestone. A sedimentary rock made of the mineral calcite. 
limonite (LI-mah-ni te). A bro•m iron ore which often colors 
the soil and so many of the rocks. 
limy. Like lime, which is made by heating limestone until 
it makes po;.rder. 
lithium (LITH-i-um). A soft silver-white metallic element, 
the lightest metal known. 
luster (LUS-ter). A method of identifying minerals by the 
appearance of its surface in reflected light. 
magma (l~G-muh). Molten rock especially that which is deep 
vrithin the earth's crust. Magma becomes igneous rocks 
and minerals. 
magnetite (MAG-NEE-tite). A hard black magnetic iron ore. 
marble. A metamorphic rock made of limestone changed by 
slight heat, pressure and 1vater. 
marcasite (}UUR-ka-site). An iron ore which often looks 
like pyrite. 
metal ores. Rocks that contain metals such as silver and 
gold vrhich have shiny changeable colors, are solid and 
heavy, and can be shaped and mixed with other metals. 
metallic luster, (me-TAL-ik). One of two kinds of luster 
in which the: metals are opaque on their thin edges. 
metamorphic (met-uh-MORE-fick). lL~ igneous or sedimentary 
rock changed by heat, water and pressures in the earth's 
crust. 
mica (l\'iY-kuh). Minerals whose· crystals ,peel into thin, 
elastic sheets. The most common New England forms are 
muscovite, biotite, lepidolite and phlogopite. 
mica-schist. Kind of schist distinguished by the mineral 
present. \fuen it is mica, it is a mica-schist; 
microscope (MI-cro-scope). A tool used to help a person 
in seeing small things by making them appear larger. 
mineral. Natural chemicals found in the earth's crust 
of which there are thousands. 
molecule (MOL-e-kul). A very small part of something. 
molybdenite (mol-LIB-de-nite). A gray or black mineral 
often found in pegmatite, granite and quartz. 
molybdenum (mol-LIB-duh-num). A rare silver metal used to 
mix l'Ti th steel. 
morga.~i te (MOR-gan-it). A pink beryl often used as a gem. 
mortar (MOR-ter). A bu~lding material made of lime and 
cement mixed with sand and water. 
massive (MAS-iv). Large. 
muscovite (I~SS-koh-vite). The most common mica which is 
• 
colorless, light gray, green or bro\•m. 
negative (NEG-a-tive). A kind of electricity. 
nepheli te Ct-1EF-e-li te). A small, glassy, w~ te or color-
less mineral with a greasy luster found mostly in 
igneous rocks .• 
nephrite (NEPH-rite) • A lcind of amphibole somewhat less 
valuable than jade and often worn.by superstitious 
.people as a remedy for kidney diseases. 
non-metallic luster. One of tvro kinds of luster in which 
the minerals are more or less transparent on their thin 
edges and most of vrhich are light colored. 
ochre (0-ker). An iron ore, usually red or yellow, used 
for coloring. 
opaque (0-PAK). Dark; not letting light through. 
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ore. I~sses of minerals or of rocks.which contain 
ore-minerals in sufficient quantity to_ be worked commer-
cially with profit. 
organic (or-GAN-ic). Having to do vri th or belonging to 
living things as plants and animals. 
orthoclase (OR-tho-klaz). A common feldspar, which is usu-
ally vrhi te, yellovr or pink and whose hardness is 6. 
paleontology (PAY-lee-on-TOL-o-ji). The science that deals 
i'rith the study of fossils occurring in rock layers. 
particles (PAR-ti-k'l). Tiny parts of something • 
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peat. A soft spongy deposit of almost decayed plants. 
pebble (PEB'l). A small roundish stone which has been worn 
and rounded by the action of •rater. 
pegmatite (PEG-muh-tite). A very large-grained granite. 
Precious stones are often found with pegmatites. 
petrography (pe-TROG-ra-fi). The science that deals with 
the study of rocks and their classification. 
phlogopite (FLOG-oh-pite). A pale or yellowish-brown mica 
which can stand high temperatures. 
physiography (PEYS-e-OG-ra-fi). The science that deals 
with changes that have and are taking place on earth. 
pivot bearings (PIV-ut). A point, on the end of -vrhich 
something turns. 
plane. Even; flat; level. 
plaster. A sticky, pas.te-like substance that hardens when 
it dries. It is us~d for coating walls and ceilings. 
plaster of Paris. A substance that when mixed with water 
hardens and becomes stone-like. 
plutonium (ploo-TOE-ni-um). A kind of radioactive element 
formed by decay and sometimes found in pitchblende. 
positive (POZ-i-tiv). A kind of electricity. 
potassium alum (po-TAS-i-um AL-um). A substance used in 
the manufacture of ordinary baking powder. 
potassium ferricyanide (po-TAS-i-um fer-ri-SI-a-nide). A 
.. 
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brown salt with iron in it used in dyeing and blueprints. 
potassium ferrocyanide (po-TAS~i-um fer-ro-SI-a-nide). A 
colorless salt vrith iron in it used in dyeing. 
primitive (PRIM-i-tiv). Belonging to very early times, as 
primitive men. 
property (PROP-er-ty). A special quality of a thing, as 
the sourness of lemons. 
puddingstone conglomerate. A common name for a rock composed 
of pebbles cemented together to form a.solid rock. 
pumice. A rock formed when lava cooled and left small gas 
cavaties. 
pyrite (PI-rite). An ore of iron often called 11 fool' s gold 1' 
because of its color. 
pyrope (PI-rop). A kind of garnet, deep red in color, and 
frequently used as a gem. 
pyroxene (PEER-ox-seen). Next to feldspar, the most common 
part of igneous rocks. .New England's most common forms 
are diopside, augite and spodumene. 
quarry (KWOR-i). An open digging in the surface of the 
earth, usually for getting such building stone as slate 
and marble. 
quartz (KViORTZ). A common mineral family made of silicon. 
In one form or another it is present the world over, yet 
its forms, colors and textures vary greatly. 
quartzite (KI'lORTZ-i te). A hard, tough metamorphic rock 
made when sandstone undergoes pressures. 
radiate (RA-di-ate). To spread around as from a center, 
as the sun's rays radiate to earth. 
radioactivity (RA-di-o-ac-TIV-i-ty). Sending out of energy 
in the form of rays when atoms change to other elements. 
radium (RA-di-um). A very strongly radioactive element 
found in pitchblende and certain other· minerals. 
Rochelle salts (ROSB'l). A mild colorless salt. 
Rock Bounds. Amateur geologists. 
rocks. The earth's crust, or the building materials of 
which the earth is made. Soil, sand and mud are some 
rocks. 
sal ammoniac (am-MO-ni-ac). A 1'1"hite salt, used largely 
in the manufacture of dry cell batteries. 
sal soda. A strong-tasting salt used in making soap, 
scouring, bleaching, softening water, medicine and 
photography. 
saltpeter. Rock salt or salt which comes from rocks. 
sameness. Alike, being identical. 
sandpaper. Paper with sand glued on one side, used in 
rubbing and smoothing things. 
sandstone. A sedimentary rock made of tiny grains of sand 
pressed or cemented together into thick layers. 
schist (SHIST). A metamorphic rock made up o~ stripes or 
bands of minerals in thin, wavy layers. 
scour. To rub hard in order to clean away dirt. 
sedimentary rocks ( SED-uh-MENT-ary) . Rocks ,.rhich, when 
worn down into sand and mud, are squeezed and cemented 
together to form other kinds of rocks. 
sedimentology (SED-i-men-TOL-o-ji). The science that deals 
with the study of particles deposited by air and water. 
shale. A sedimentary rock made of tiny grains of clay 
and other minerals cemented together. 
siderite (SID-uh-rite). A gray-brown iron ore which is 
often glassy when it is pure. 
silica (SIL-i-cuh). A mineral that occurs in the quartz 
family. 
silver. A well-known metal often obtained from the ore 
galena. 
slate. Shale changed by metamorphic pressure to make 
it flatter. 
soapstone. A rock rich in talc, which holds heat for a 
long time. 
solution ( so-LU-shun). The mixing of something ,.ri th a 
liquid, as.a solution of salt in water. 
spark plugs. In automobile engines, a plug in the top of 
the cylinder which carries two wires whose ends are 
separated by an air space. When electricity passes 
through the IITires and flashes across the air space, 
the spark explodes the gasoline in the cylinder. 
sphalerite (SFAL-er-ite). The main. ore of zinc usually 
found in igneous rocks. 
spodumene (SPOD-you-meen). A member of' the pyroxene family 
111hose color is yellowish-white or pink and f'rom \'rhich 
lithium is obtained. 
steatite (STE-a-tite). A sof't mineral of the talc f'amily 
with a greasy luster. 
sulphate of' iron (SUL-f'ate). Sulphur which has combined 
with iron. 
superstition. A belief' in magic or the like. 
talc. The softest of' ·all miner~als whose color is white, 
gray or pale green. This metamorphic rock has a soapy, 
greasy feeling. 
talc-schist. Kind of' schist distinguished by the mineral 
present. When it is talc, it is a talc-schist. 
tarnish (TAR-nish). To make dull or discolored as silver 
tarnishes. 
texture (TEX-tur). In minerals, the manner in which the 
crystals are placed. 
tile. A thin piece of' fired clay, stone or concrete used 
f'or roof's and floors. 
tint. A little coloring, as. amethyst is tinted purple. 
topaz ( TOE-pazz). A clear yellow kind of quartz. Its 
hardness is 8, and it is often found in granite. 
1 4: 5 "i. 
tourmaline (TOOR-ma-lin). A common mineral with a hardness 
of 7, whose colors range from colorless to deep black. 
When transparent and cut, it makes a gem of great 
beauty. 
translucent (trans-LOO-sent). Letting light through. 
Things beyond cannot be easily seen if a mineral is 
translucent. 
transparent (trans-PAR-ent). Clear enough to be seen 
through. 
tremoli te (TREM-oh-li te). A gray member of the amphibole 
family. When its crystals grow side by side in a 
fibrous mass that can be pulled apart it is called 
asbestos. 
tripolite (TRIP-oh-lite). Mineral made of hardened dia-
tomaceous earth. 
twinned. Two crystals growing together with their bottoms 
radiating from the same point and their tops apart at 
angles. 
unsorted. Without any order. 
uranini te ( u-Rfili-ih-ni te). A mineral vri th black crystals 
from which uranium is obtained. When it is heated it 
,, 
often produces a helium gas. 
varnish (VAR-nish). A liquid which is spread like paint 
on wood to make a hard glossy coating. 
volcano (VOL-kay-no). A hole in th~ earth's surface from 
which molten rock comes. A mountain formed from this 
molten rock. 
volcanology (VOL-kan-OL-o-ji). The science that studies 
volcanoes. 
14 6 ~ 
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California.. 1954. 
Black arid vrhi te. Color. Film 
Monica Boulevard, Los Angeles 2, 
The Earth 1 s Rocky Crust. Sound. Black and white. 
Encyclopedia Britannica Films, Incorporated, 1150 
Wilmette AYenue, Wilmette, Illinois. 1943. 
The Earth's Skin. l reel. Black and white. Almanac Film, 
Incorporated, 516 Fifth Avenue, New York 18, New York. 1952. 
The Fossil Story. Sound. Shell Oil Company, 50 West 50th 
Street, New York 20, New York. 1953. 
The Story of Oil. 1 reel. Black and white. Young America 
Films, Incorporated, 18 East 41st Street, New York 17, 
New York. 1947 
Understanding Our Earth: Glaciers. 1 reel. Black and white. 
Color. Coronet Films, Coronet Building, Chicago 1, 
Illinois. 1952. 
Understanding Our Earth: Rocks and Minerals. l reel. 
Black and white. Coronet Films, Coronet Building, 
Chicago l, Illinois. 1952. 
Understanding Our Earth: Soil. l reel. Black and white. 
Color. Coronet Films, Coronet Building, Chicago .. l, 
Illinois. 1953· 
Work of Running Water. l ~eel. Black and. white. Encyclo-
nedia Britannica Films, Incorporated, 1150 Wilmette 
Avenue, Wilmette, Illinois. 1931. 
FILMSTRIPS 
Birth of the Soil. Sound. Color. Encyclopedia Britannica 
Films, Incorporated, 1150 Wilmette Avenue, Wilmette, 
Illinois. 1948. · 
Chro1ging Surface of the Earth. Young America Films, Incor-
porated, 18 East 41st Street, :New York 17, Nevr York. 1953· 
Exploring the Rocks Around Us. Charles Scribner's Sons, 
597 Fifth Avenue, New York 17, New York. 1956. 
How Rocks Are Formed. Black and white. The Jam Handy 
Organization, 2821 East Grand Boulevard, Detroit 11, 
Michigan. 1954. 
Mineral Riches of America. Charles Scribner's Sons, 597 
Fifth Avenue, New York 17, New York. 1956. 
Our Earth is Changing. 
Organization, 2821 
Michigan. 1947. 
Black and white. The Jam Handy 
East Grand Boulevard, Detroit ll, 
Rocks Around Us. McGraw-Hill Book Company, Incorporated, 
330 West 32nd Street, New York 36, New York. 1954. 
Soil Resourc~s. Color. Curriculum Films, Incorporated, 
distributed by Educational Projections, Incorporated, 
10 East 40th Street, Nei<T York 16, Nevr York. 1951. 
The Story Fossils Tell. 
Films, Incorporated, 
Illinois. 1953 • 
Color. Encyclopedia Britannica 
1150 Wilmette Avenue, Wilmette, 
The Story of the Earth We Find in the Rocks. Black and white. 
The Jam Handy Organization, 2821 East Grand Boulevard, 
Detroit ll, Michigan. 1947. 
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CHAPTER V 
SUGGESTIONS FOR FURTHER STUDIES 
1. Evaluate the materials presented. 
2. Adapt the workbook in this study for immediate 
classroom use. 
3. Enlarge the reference section to encompass the less 
prevalent rocks and minerals in the Ne1•r England area. 
4. Construct a reference book on rocks and minerals for 
other regions of the country, or sp~cified 
localities. 
5. Compile an enriched science vocabulary for immediate 
grades revolving around the s.cience curriculum. 
6. Construct workbooks of this type for other areas of 
physical science. 
7. Construct a mathematical analysis of enrichment 
material presented in science text series. 
8. Develop curriculum materials .and procedures for enrich-
ment in the regular classroom. 
9. Determine through a study if students with an I.Q.. of 
110 to 120 can carry out enrichment as varied and 
as complex as those with an I.Q.. of 120 to 140. 
10. Set up a guidance program to encourage and direct 
gifted children. 
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APPENDIX 
TRUE OR FALSE TEST 
True: 1, 3, 4-, 6, 7', 8, 9, 10, 12, 15, 16, 18, 19, 20, 22. 
~illLTIPLE CHOICE TEST 
1 - rocks 6 - fizz 
2 - billions of years ago 7 - was increased 
3 - a great variety of materials 8 - most of the time 
4 - calcium carbonate 9 - the hilltop was once 
5 - glass under the ocean 
10 - granite 
MATCHING TEST 
sedimentary rock - rock which was formed by sediments 
settl'ing out of water 
igneous rock - rock which has been hot enough to melt 
metamorphic rock - rock which has changed its form under 
heat and pressure 
Sedimentary Rock 1 M~tamorphic Rock 1 Igneous Rock 
shale 
. sandstone 
limestone 
marble 
gneiss 
slate 
quartz 
granite 
feldspar 
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MATCHING TEST 
4 petrography 
'I glaciology 
§. sedimentology 
g Rock Hounds 
TESTS 
6 
2 
.2 
1 
volcanology 
paleontology 
physiography 
geology 
l - Igneous 2 - Sedimentary 3 - Metamorphic 
Pupils 1 ans>.Yers may vary 
l - soil 
2 - gravel 
3 - sand 
4 - clay 
Pupils' answers may vary. 
TEST 
5 - sedimentary rock 
6 - metamorphic rock 
7 ·- igneous rock 
TESTS 
THOUGHT QUESTIONS 
Pupils' answers may vary. 
160 
-~ ./ 
l - granite 
2 - fossils 
3 - volcano 
4 - glacier 
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